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Architectural Uses of Aluminium Applied 
in the Building of New Laboratories 


The new Banbury Laboratories of the Northern Aluminium Co., Ltd., provide another 
indication of the rapid development and application of aluminium and its alloys, the 
object of which is not only to promote further development, but in order to maintain 


high standard of quality. 


Aluminium alloys have been used for various architectural 


purposes in the new building, and in this article a brief description of these laboratories 
is given. It is noteworthy that new laboratories are also in course of construction at the 


LUMINIUM and aluminium alloys have already 
proved their usefulness in a variety of ways for 
structural and decorative purposes in both exterior 

and interior work, and full advantage has been taken of 
them in the construction of the new laboratory and office 
building, recently erected at the Banbury Works of the 

Northern Aluminium Co., Ltd., by Messrs.. Hinkins and 
Frewin, of Oxford, to the plans of Mr. Lloyd F. Ward, 
A.R.1.B.A., of Birmingham. 

The main activities of the company at their Banbury 
works are the manufacture of sheet, extruded and drawn 
products in aluminium and aluminium alloys, together 
with the manufacture of ‘‘ Noral”’ paste, which last is used 
as a pigment for aluminium paint. 

The very great increase in the demand for the company’s 
products rendered existing laboratories inadequate to cope 
with the extra amount of control and research work 
necessary to maintain the high standard of quality and 
develop new products. Some twelve months ago, therefore, 
it was decided to build the present laboratories, to which 
the technical staff have now been transferred. New 
research and control laboratories are also in course of 
construction at the company’s Birmingham works. 

The new laboratory building at Banbury is 150 ft. long 
and 53 ft. wide. It is a well-lighted, two-storey building 
constructed of stone and brick. Anodised aluminium 
window frames, supplied by Messrs. James Gibbons, Ltd., 
of Wolverhampton, and made from the Northern Alu- 
minium Co’s N.A.51 SQ extruded sections, have been 
used for the windows on the whole of the front and at both 
ends of the building. Aluminium alloy spandrels, cast at the 
Northern Aluminium Co.’s Birmingham foundry, in the 
N.A. 123 alloy, have been used for decorative effect on 
the outside of the building below the upper floor windows. 
The very striking entrance doors, cast in the company’s 
N.A. 123 alloy, were anodised and supplied by Messrs. 
H. H. Martyn and Co., of Cheltenham. The main staircase 
balustrade, supplied by Messrs. James Gibbons, Ltd., is 
made from highly polished N.A. 51 8 Q extruded sections, 
and combines with the aluminium alloy entrance doors to 
give a very pleasing effect to the main entrance hall. 
Small internal fittings, such as door handles cast in 
N.A. 305 alloy, switch plates and reflectors made from 
N.A. 258 sheet, are all anodised finish. The several photo- 
graphs used as illustrations show the very effective and 
attractive manner in which aluminium castings, extruded 
sections and sheet can be utilised for the purposes 
mentioned. 


company’s Birmingham works. 


The laboratories and mechanical testing department 
include a metallurgical laboratory, chemical laboratory, 
X-ray room, and technical library on the first floor, and 
mechanical testing department, machine shop, fatigue 
testing department, pyrometric department, and a large 
experimental remelting and heat-treatment room on the 
ground floor. 


Metallurgical Research Laboratory and X-ray Rooms 


The metallurgical laboratory equipment includes a 
Vickers projection microscope (Model 1), macro- 
photographic camera and electrolysis apparatus. The 
room set apart for X-ray work has a dark room adjoining, 
and is equipped with a Phillips A.C.100K.V. X-ray 
apparatus. A Hilger spectroscope is also installed here ; 
spectrographic analysis having been made use of in the 
company’s laboratories for several years. 

That industrial progress depends largely on metallurgical 
research has always been fully recognised by the com- 
pany, and the additional equipment now available, together 
with increased metallurgical staff, gives very greatly 
extended facilities for this branch of the technical depart- 
ment’s work. 


Chemical Laboratory 


The chemical laboratory is an exceptionally well-lighted 
and well-ventilated room, having the whole of the walls 
white tiled. Efficient and ample fume-hood and fume cup- 
board space is provided, and since in addition there is in 
the roof of the laboratory a forced-draught ventilating 
system, the atmosphere is a decided improvement on that 
which is generally understood to be normal in chemical 
laboratories. This laboratory is equipped with large 
main working benches as well as a titration bench ; this 
part of the equipment being supplied by Messrs. Baird and 
Tatlock, Ltd. Adjacent to the chemical laboratory are a 
well-equipped balance room and also a store room. Stairs 
are provided to the outside of the building, the flat roof 
of which is adapted for the exposure of corrosion test 
specimens to varying atmospheric conditions. 

In addition to the usual analytical apparatus, the equip- 
ment of the chemical laboratory includes gas analysis 
apparatus, oil-testing apparatus, electric drying oven, and 
muffle and centrifuge. 

It is interesting to note that anodised N.A.51 SQ 
alloy window frames and anodised lighting reflectors made 
from N.A. 2S aluminium have been used for the chemical 
laboratory. 
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The New Laboratories of the Northern Aluminium Company 
Ltd. at Banbury 


(Above left) Mechanical test house 
and machine shop. 


(Above right) The chemical lab- 
oratory. 


(Left) Entrance door to main 
building, cast in NAI23 alloy 
and anodised. 


(Right) Part of fatigue testing 
room showing R.A.E. type 
sheet testing machine 


(Below) Main building showing 
anodised NASISO alloy win- 
dow frames and NAI23 cast 
aluminium alloy spandrels 
used for decorative effect. 


(Below left) Part of experimental! 
room showing ‘‘Birlec’’ heat- 
treatment furnace. 


(Below right) Metallurgical labora- 


tory showing Vickers’ pro- 
jection microscope. 
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A large staff of chemists is employed to carry out control 
tests on all raw materials, as well as to check the com- 
position of every melt of metal used. 


Mechanical Testing and Fatigue Testing 

The mechanical testing department is situated in a large 
room, occupying over 1,500 square feet of the ground floor 
of the building. Adjacent to this is the room set apart for 
fatigue testing. The mechanical test-house equipment 
includes 30,000 lb. and 20,000 1b. Amsler tensile testing 
machines, 3,000 lb. Denison tensile machine, Izod impact 
machine, Erichsen sheet-testing machine, together with the 
necessary equipment for preparation of test-pieces, such as 
lathes, milling and drilling machines, machine saw, press 
and guillotine. The fatigue testing room contains Wohler 
type rotating bar machines for rod and bar, and also sheet 
testing machines of the R.A.E. design. Additional machines 
of other makes and design are on order and in process of 
being installed. 

Some hundreds of mechanical tests are carried out daily, 
and by these means, in addition to the chemical control 
on purity previously mentioned, all possible precautions 
are taken to ensure that only metal of the highest standard 
of quality is used for the finished droducts, and that such 
products comply with specifications in regard to chemical 
composition and mechanical properties. 
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Pyrometric Department 


The production operations are under careful pyrometric 
control by means of automatic controls and load couples 
at all stages of the process from remelting to finished 
product, and the pyrometric department is fully equipped 
with all the apparatus necessary for the daily checking 
and calibration of pyrometric equipment. 


Experimental Department 


A large room situated on the ground floor is allotted to 
experimental work. The equipment here includes a 
“ Birlec ” electrically heated air heat-treatment furnace, 
with Foster automatic control, an ‘ Efco”’ electrically 
heated nitrate heat-treatment furnace also fitted with 
Foster automatic control, and a Wild-Barfield electric 
remelting furnace. Quench and wash tanks are provided 
for use with the heat-treatment furnaces. In this room 
is also installed a Canning salt spray corrosion testing 
apparatus. 

Experimental work and research are being carried out 
continually. This, coupled with the exceptionally close 
control over all stages of manufacture exercised in the 
extensive laboratories described above, shows the deter- 
mination of the Northern Aluminium Co. to maintain 
their products at the high standard of excellence. 


Modern Methods of Alloy Steel Analysis 


By B. BAGSHAWE, Assoc. Met. 


Steel analysis is one of the most involved and highly specialised branches of 
chemical science, and the author, in a recent lecture before the Midland 
Metallurgical Society, emphasised some of the developments of the chemist 
during the past thirty years which have revolutionised the whole structure of 
metallurgical analysis, an abridgement of which is given in this article. 


as the Cinderella of chemistry, but to-day it forms 
one of the most involved and highly specialised 
branches of chemical science. It is to the chemical pioneers 
that we owe the great developments of the present century 
which have revolutionised the whole structure of metal- 
lurgical analysis and enabled it to emerge from the obscurity 
which enshrouded it to the highly respectable position it 
occupies to-day. The particular line along which develop- 
ment has been most marked is a thorough investigation 
and understanding of the theory of hydrogen ion concentra- 
tion and the effect of ammonium chloride and ammonium 
and sodium acetates on the suppression of hydrogen ion 
concentration. Along with this development and the con- 
sequent wider knowledge of PH values, there has developed 
not only a series of new oxidation reduction indicators, but 
also a wider understanding of the principles relating to the 
quantitative separation of elements from closely related 
numbers of the same family group. Another important 
feature has been the development of selective organic 
reagents to meet the need for reagents of a more or less 
specific character. So diverse are the possible combinations 
of elements in modern alloy steel that often the whole 
course of the analysis is determined by the particular nature 
of the alloy under examination. The problem of inter- 
fering elements is a very real one, and is constantly becoming 
more acute, and it is in this respect that the specific 
character of some of the organic reagents have been so 
advantageously exploited. Of these reagents, dimethyl 
glyoxime is perhaps the best known and easily the most 
important, in fact the discovery of this oxime by Tschugaeff 
in 1905 ranked as one of the greatest analytical develop- 
ments of the century. Of the remaining organic reagents, 
a nitroso B-naphthol for cobalt, a benzoin oxime for molyb- 
denum and cup-ferron for titanium and zirconium are 
perhaps the most valuable. 
In a more detailed study of analytical methods, man- 
ganese is mentioned first. The bismuthate method leaves 


6 ees years ago steel analysis was regarded almost 


nothing to be desired for the plain carbon and _ nickel 
steels, and is too well known to merit more than passing 
reference. Persulphate oxidation in nitric acid solutions, 
followed by arsenite titration, is a well-known and largely 
used routine method, but it is limited to comparatively 
small amounts of manganese, and, in addition, depends for 
its success on empirical standardisation against a known 
source of manganese. This oxidation is, however, now 
available in an accurate modified form, which also permits 
the estimation of both chromium and vanadium in the 
same solution. Another rather novel method for estimating 
manganese and chromium together, depends upon a com- 
bined oxidation of both metals to their highest valence, 
with ammonium persulphate followed by selective titration 
of manganese with standard sodium nitrite, after which 
chromium is determined by completing the titration with 
FeSO, and KMnQ,. 

The estimation of chromium in stainless and high 
chromium heat-resisting steel has been the subject of con- 
siderable investigation, with the object of speeding up the 
process. Most of the straight chromium stainless steels 
are readily soluble in dilute sulphuric acid, leaving only a 
carbide residue which is amenable to oxidation treatment 
with nitric acid. Solution in mixed sulphuric phosphoric 
acids is, on the whole, rather quicker than sulphuric acid 
alone. The use of mixed phosphoric and perchloric acid 
has recently assumed greater importance. Suitable 
mixtures of these two acids are remarkable solvents for all 
types of rustless and heat-resisting steels. This form of 
solution forms the basis of a comparatively new method, 
in which advantage is taken of the oxidising properties of 
perchloric acid at temperatures just above 20° C. However, 
the Vignall method is still the most commonly used in this 
country, in spite of the fact that it is much more time- 
consuming, and requires a greater degree of manipulative 
skill than either the perchloric or persulphate methods. 
Although accurate, the continued use of this method is 
not warranted, as the same degree of precision can be 
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obtained more simply and rapidly by perchloric or per- 
sulphate oxidation. 

Practically all the present-day plain carbon steels contain 
small amounts of accidental chromium from the scrap, 
and traces of the element can be detected in almost any 
steel, The estimation of such small amounts by the usual 
volumetric methods is not reliable, especially when less 
than 0-02°, of this element is present. These very small 
percentages can be estimated with a remarkable degree of 
accuracy by a colorimetric method based upon the 
extremely sensitive colour reaction that dilute acidified 
chromates give with diphenyl carbazide. The colour 
produced is an intense violet red, possessing a fair degree 
of stability and is sensitive to one part of chromium in 
five million parts of solution. Chromium in steel can 
readily be obtained in a form suitable for this test by 
treatment with sodium peroxide, and removal of the iron 
by fractional filtration. 

Titanium is an element which has recently assumed a 
much greater importance in steel-making, due to its use 
in some of the austenitic nickel-chromium steels of the 
Staybrite type, in connection with the prevention of weld 
decay or inter-crystalline corrosion. Many of these steels 
contain 0-50 to 0-60°% of the element, and occasionally 
up to 1-0°, is present. The estimation of the element in 
unalloyed steels is simply and accurately performed by 
the well-known colour test based upon the yellow colour 
of pertitanic acid in peroxidised sulphate solutions. 

The colorimetric estimation of copper in steel is based 
upon the blue amine colour which copper gives in 
ammoniacal solutions. Copper is readily obtained in a 
form suitable for the test by the standard sodium thio- 
sulphate process. The accuracy of this process with the 
larger amounts of copper falls below that of the well-known 
iodometric titration, but at the same time it is sufficient 
for most routine purposes. The smaller amounts of copper 
up to 0-60°,, are more accurately determined by this method 
than iodometrically. 


New Methods for Molybdenum Estimation 


Molybdenum is added to many of the nickel-chrome 
steels in connection with the prevention of temper brittle- 
ness. It is also an important constituent of several types 
of high-speed steel and rustless steels. The old standard 
methods—namely, the lead molybdate and molybdenum 
sulphide methods are still in general use, but they have 
been augmented during the last few years by the intro- 
duction of the alpha-benzoin oxime method and the butyl- 
acetate colorimetric process. These new methods each 
have their own particular advantages, but it is doubtful 
if they are superior to the lead molybdate method. The 
oxime method is rather lengthy in operation, owing to the 
bulky nature of the precipitation which retards 
filtration, and also to the slow rate of removal of the rather 
large amounts of organic matter and the necessity for a 
low ignition temperature. The method is, however, the 
most satisfactory available means of determining the 
element in vanadium steel, and also in the special 7°, 
molybdenum high-speed steels. 

Several excellent methods are available for the deter- 
mination of the total aluminium content of steel, but the 
close chemical similarity of this metal with iron, chromium, 
titanium, and several other steel-making elements precludes 
the use of any one method which is not time-consuming 
and detailed in manipulation. The caustic soda separation 
is the basis of a very useful method, and one which is 
particularly suited to the nitrogen hardened steels which 
contain upwards of 1-5°,, aluminium. The method employs 
a caustic soda separation exactly similar to the well-known 
soda separation for molybdenum, and in fact can be used 
to supply an estimation of both elements. 

Cobalt is an essential constituent of several grades of 
super high-speed steel, some of which contain upwards of 
15°, of the element. The actual determination even in 
highly alloyed steel is comparatively easy. The details 
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have been thoroughly investigated, and do not appear to 
have been the subject of any recent advances of note. 
Choice of methods is somewht limited, the sulphide process 
and the naphthol process being the only two standard 
methods in universal use. The naphthol method is much 
quicker, less laborious in manipulation, and generally more 
satisfactory if it is not required to determine nickel and 
manganese simultaneously. 

The traditional method for estimating arsenic in steel 
is the old distillation process based on the volatility of 
arsenic trichloride. This method is inclined to erratic 
results and has been quite recently superseded by a neater 
and more dependable method based on reduction and 
precipitation of arsenic in the elementary condition with 
hypophosphorous acid. This method is capable of great 
accuracy, providing precautions are taken to reduce the 
magnitude of the blank to a minimum value. 

The recent additions of tantalum and columbium to the 
austenitic stainless steels has presented an urgent problem, 
and one so difficult of solution that at present it represents 
probably the most unsatisfactory feature of alloy steel 
analysis. So close is the chemical similarity between these 
sister metals that the steel chemist has great difficulty in 
deciding how best to tackle this pressing problem. The 
accuracy of the methods used is militated by the presence 
of titanium and tungsten. Much is being done and much 
remains to be done before standardised methods for these 
two elements can be devised approaching in accuracy and 
simplicity the methods available for some of the common 
elements. 

The use of zirconium as a steelmaking element has not 
found more than occasional application. Small amounts 
are sometimes added for deoxidation purposes, but the 
major portion is lost in the slag as deoxidation product. 
Several methods for its determination are available, 
suitable, with modification, for all types of alloy steel, 
although all are somewhat lengthy and tedious in operation 
With the possible exception of the ether separation, the 
best method of separating small amounts from relatively 
large amounts of iron is that generally known as the 
phosphate method, which takes advantage of the insolu- 
bility of zirconium phosphate in moderately strong sulphuric 
acid solution. 

Selenium is one of the very latest additions to the family 
of steelmaking elements. Small additions of this element 
to the austenitic nickel-chromium steels are reputed to 
confer improved free-cutting properties. The analytical 
chemistry of selenium has been fairly well explored in other 
fields, and reliable methods of estimation established prior 
to its use in steel, so that the early work with selenium 
steels was largely a question of establishing the modifica- 
tions imposed by the presence of iron and associated 
elements, and the best means of separating and obtaining 
the selenium in a pure solution suitable for its estimation 
by existing methods. An excellent method by L. Silver- 
mann permits the use of 5-grm. samples, and consequently 
leads to increased accuracy. 

Beryllium is an element closely resembling aluminium 
which has been occasionally added to steel. This forms 
soluble beryllates with the caustic alkalies, and this 
property furnishes the best means of separating the 
element from iron. The separation is performed by drop- 
wise addition of the acid beryllium solution into an excess 
of hot caustic soda. 

New steels are constantly being made and new elements 
added. Elements, like cerium, at present curiosities to the 
steel chemist, may soon be commonplace. We are now 
only on the fringe of the alloy age, the possibilities are 
boundless, and the nature and constitution of alloys to 
come can only be envisaged. Perhaps the salvation of the 
chemist of the future will devolve upon the development 
of something like 90 selective reagents, one for each 
element, and each one a guaranteed specific for its own 
particular element. 
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BRIGHTER BRITAIN 


HERE is a growing sense of industrial and trade 

j stability in this country. Despite a certain nerviness 

which has caused rapid fluctuations in market 
prices, all the more important industries are showing signs 
of progress. It is pleasing, for instance, to note that during 
the last few months the coal industry has enjoyed a sub- 
stantial revival. Even in the cotton industry, improvement 
is being maintained, while the iron and steel industry, after 
remaining practically stationary during January and 
February, raised production during March to a new high 
level. A real measure of improvement has taken place in 
shipping, with the result that shipbuilding is in a healthier 
position than for many years past. Practically all branches 
of the engineering industry are experiencing great activity, 
while the machine-tool makers are finding increasing diffi- 
culty in coping with orders. The general upward trend is 
making increasing demands on the producers of raw 
materials, and in addition to the pressure on the iron and 
steel industry to satisfy requirements, there is considerable 
activity in the production of semi-finished manufactures 
of the non-ferrous metal trades. 

The brighter conditions are doubtless due in the main 
to the increased activity in the home trade, but it is 
important to realise the part exports are playing in this 
revival. For the third month in succession, there has been 
an appreciable increase ; a welcome contrast to the general 
tendency during last year, when exports remained 
practically stationary. It is probable, indeed, that but 
for the heavy demands made on industry for the home 
market, exports in certain markets would be higher. As 
it is, however, the overseas trade returns for March reveal 
a substantial expansion in our foreign trade, but with this 
expansion there is taking place accentuation in the adverse 
visible balance of trade. The exports in March, for instance 
amounted to nearly £43°5 million, a rise of over £5 million 
over the previous month and £7 million over March of 
last year, whereas the imports at over £82°5 million have 
risen more steeply by £11 million over February and £14.5 
million more than in March, 1936. The steady deteriora- 
tion in our visible trade position is a movement which is 
accelerating rather rapidly, but this may be regarded as 
satisfactory evidence that industries are able and confident 
enough to buy raw materials abroad. 

There are many causes for this revival, the most important 
being the gradual improvement in world conditions, in 
which practically every country is contributing. There 
is a growing confidence that the clouds which have hung 
so heavily over Europe are being gradually dispersed, and, 
with greater optimism, trade and industry has been given 
a brighter aspect. The opportunity is here for a forward 
movement and a return to conditions of greater freedom 
in international trade, but the countries are still bound by 
exchange controls, by rigid quota agreements, and high 
tariffs—effectual barriers which are preventing the more 
rapid adjustment of satisfactory commercial relations 
between the countries of the world. 

Although there is considerable improvement, industry 
in this country cannot be regarded as established on a 
permanently prosperous basis until exports show a very 
substantial increase, and every step should be taken which is 
likely to bring about a further improvement in this connec- 


tion. It was hoped that the currency agreement between 
England, France and America, to relax restrictions, would 
have stimulated the flow of international trade, but the 
results have been disappointing. The problems of currency, 
instability, exchange restrictions, quotas and tariffs must 
be considered by the governments of the various nations, 
and the longer the necessary readjustments are delayed 
the greater will be the difficulties with which all industries 
will have to contend in planning for the future. 

In this country, as in other countries, industry is un- 
doubtedly being stimulated with the production of arma- 
ments, but while Britain’s rearmament policy shows her 
desire to play her part in the readjustment of power, the 
cost is a heavy burden. With growing confidence amongst 
the nations, the race in armaments should gradually cease, 
when they would be in a better position to attend to more 
peaceful occupations with a view to effecting economic 
recovery. Increasing world trade, despite existing barriers, 
does in fact indicate that the need for more peaceful 
occupations is appreciated and the prospects for an all- 
round recovery have not been better in the last ten years, 

The burden of armaments will be indicated shortly when 
the Budget is presented and new methods shown for raising 
money to meet the increased expenditure. It is probable, 
indeed, that the Chancellor of the Exchequer will rely 
largely upon trade recovery prospects rather than hampering 
industry with further taxes. Whatever means are decided 
upon, it can be said that industry will in the long run have 
to meet the cost by increasing output and finding increased 
markets for their products. 

Looking back to the slump conditions of 1930-2, we can 
regard them as abnormal conditions from which we are 
now emerging to more normal conditions. Even the rising 
tide of industrial unrest is largely due to the better times 
in which we are living. The long list of strikes and disputes, 
threatened or pending, need cause little alarm ; they can 
be regarded as growing pains, which in most cases will not 
be felt, because settlements will be reached by adjustment. 
The trouble at Harworth, however, is a more serious , 
problem, and it is hoped that a reasonable and equitable 
solution will prevent a foolish and disastrous strike. 

Despite a number of factors which tend to hinder the 
full realisation of a forward movement, not the least being 
the large number of unemployed, conditions in this country 
show considerable improvement over those of a year ago, 
and it is particularly gratifying because of the forthcoming 
celebrations in connection with the Coronation. It is, in 
fact, probably true that the brighter trade returns have been 
fostered to some extent by the Coronation, especially trade 
with the overseas Dominions, because of the desire of so 
many business men abroad to have an additional incentive 
to visit this country next month. 

There can be little doubt that the British Monarchy 
provides a firm constitutional link between the various 
nations of the Commonwealth. The fabric of imperial 
unity is so delicate that no other effective or permanent 
substitute is possible. In the Dominions the attachment 
to the Sovereign is strong and the interest displayed in the 
Coronation is not less than in Britain itself; it is not sur- 
prising, therefore, that visitors are coming to this country 
in large numbers, but the fact that brighter conditions are 
being experienced in -Britain will add to the cordiality 
of their reception and assist them to appreciate the 
hospitality for which the people in these islands are noted. 
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OVERSEAS VISITORS 


N view of the Coronation in May, Britain will be 
entertaining more visitors from overseas than at any 
previous time in her history. From practically every 

foreign country, as well as near and remote places in the 
British Empire, the Coronation, together with the celebra- 
tions associated with it, is attracting an extraordinary 
number of visitors who will undoubtedly take the oppor- 
tunity to see Britain, its impeccable scenery and old-world 
charm that still remain, and to enjoy the cordiality for 
which its inhabitants are noted. Facilities have been 
arranged or are contemplated to enable visitors to see the 
beauties of Britain and to enjoy its hospitality, but it is 
probable that a large number of visitors will desire to mix 
pleasure with business and will take advantage of the 
occasion to either renew or make new commercial contacts. 

Nothing is quite so important to Britain than a pro- 
gressive international trade and a growing trade with her 
overseas Dominions, and since conditions were never 
brighter for a revival of this character, the possibilities 
of bringing together potential buyers and manufacturers, 
offered by the great influx of visitors, should not be over- 
looked. Contacts will be made during the next few months 
that may well result in new business long afterwards, 
business that would have been very unlikely without the 
personal contact. 

To those visitors who seek commercial introductions, the 
most convenient and reliable source is the Department of 
Overseas Trade, 35, Old Queen Street, Westminster, S.W. 1, 
where every assistance would be given to effect a suitable 
contact. To those, however, who are particularly interested 
in the fields covered by this journal, we direct attention 
to the firms represented in its advertising pages. A letter 
or telephone call to any of these will lead to the making 
of suitable arrangements. It is not anticipated that any 
difficulties would be presented, but should contact not be 
possible through these channels we shall be happy to assist 
overseas readers who are potential buyers of manufactures 
and products within our field, 

Many visitors will undoubtedly take advantage of the 
facilities offered to visit some works in Britain, to see for 
themselves the production of her industries, the products 
from which have earned such a high reputation throughout 
the world for quality. From a technical point of view, 
visits to works can frequently be useful, since many aspects 
of production can be seen at first hand. Here, again, the 
best course is to communicate by letter with the firm 
whose works it is desired to visit when we are convinced 
that reasonable arrangements will be made. In some 


The tastefully decorated tea-room for visitors to Ford Works, 
Dagenham. The furniture, which is of chromium steel tubing, 
the chairs being complete with leather cushions and the tables 
with glass tops, was supplied by Messrs. Pel Ltd., London. 
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instances, firms have already advised us of their desire 
to conduct interested visitors over their works, amongst 
which are included the Bryan Donkin Co., Ltd., Chester- 
field, mechanical and gas plant engineers; the Car- 
borundum Co., Ltd., Trafford Park, Manchester, manu- 
facturers of abrasive and refractory materials ; the Dowson 
and Mason Gas Plant Co., Ltd., Alma Works, Levenshulme, 
Manchester, gas plant and furnace specialists; Kasenit, 
Ltd., Holyrood Street, Bermondsey, London, S8.E. 1, 
electric, gas, oil, and solid fuel furnace makers and manu- 
facturers of case-hardening compounds ; Lamberton and 
Co., Ltd., Coatbridge, Scotland, specialists in iron and 
steelworks plant; W. H. A. Robertson and Co., Ltd., 
Lynton Works, Bedford, makers of rolling mills, continuous- 
wire machinery, reeling machines, shearing machines, 
screwing machines, and air compressors. 

Several other firms have advised us of their willingness 
to give visitors facilities to visit their works, but that an 
appointment is necessary, for this reason intending visitors 
should, in every case, make the necessary arrangements as 
early as possible before their intended visit. 


Professor H. E. T. Haultain Honoured 
by Canadian Mining Institute 


Just what happens to different types of rock when ground 
up by the impact of steel balls or tubes in the revolving 
mills used to reduce ores from mines, so as to enable the 
metallurgist to recover the largest possible proportion of 
their valuable metal contents, is a problem of major 
importance to the mining industry. What it takes to solve 
such problems as this is illustrated in the case of H. E. T. 
Haultain, Professor of Mining Engineering of Toronto 
University, who was presented with the Randolph Bruce 
Gold Medal by the Canadian Institute of Mining and 
Metallurgy at its annual convention recently held in 
Montreal. 

A cosmopolitan and international background of technical 
and practical training which includes the study of electrical 
and mining engineering in London and Freiberg, practical 
experience in mining in Ireland, Bohemia, South Africa, 
the western states of the United States, British Columbia, 
and Ontario, followed by 28 years’ occupancy of the chair 
of Mining Engineering at Toronto University, lies behind 
Professor Haultain’s research and studies, the valuable 
results of which were recognised by this award. 

In the solution of the fundamental problems connected 
with the fine grinding of ores, exact knowledge of what 
happens to these ores when passing through the mills that 
grind them and the ability to measure 
the sizes of the particles resulting 
from that grinding so as to be able to 
classify sizes as small as 10 microns, 
each less than one twenty-five thou- 
sandth of an inch are essential factors. 
To determine these factors, Professor 
Haultain called in the aid of such 
modern methods as slow-motion pic- 
tures, the use of which he combined 
with the invention of an instrument 
which measured the energy used in 
crushing the rock, and, further, enabled 
the results disclosed by the films to be 
accurately measured and classified for 
different types of ores. From this work 
the Professor evolved two devices—a 
Superpanner and an Infrasizer,” 
—the development of the former of 
which alone took him 15 years to 
perfect. This work and these devices 
have led to the revision of many 
time-honoured theories regarding the 
grinding of mineral ores, and constitute 
a contribution to mineralogy the im- 
portance of which has been recognised 
by the presentation. 
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Copper and Brass 


By E. E. HALLS 


A bichromate/sulphuric pickle yields very good results where a bright and uniform 
appearance is desired, the observance of several precautions is stressed, and the use 
of aluminium pickling baskets is recommended. Loads to be treated should be econo- 
mic, and the capacity of the bath employed chosen to take the baskets conveniently. 


brasses are subjected to 

pickling processes both in 
the form of sheet, rod, or wire 
stock and as components, and 
frequently also at intermediate 
stages of fabrication. The bulk 
of stock and components, when 
subjected to heat-treatment pro- 
cesses, is seldom produced direct 
from the furnace in a bright con- 
dition. Consequently some quick 
acting yet relatively mild pick- 
ling mixture, is required for 
treatment prior to passing to 
subsequent operations. Except 
in those few instances where 
bright annealing bell-type 
furnaces is practised, work is 
treated in electric, coke- or gas- 
fired furnaces, without any real 
attempt to produce a neutral 
atmosphere. Common roliing- 
mill practice is to heat coils to a temperature in the neigh- 
bourhood of 600° C., and to quench them while hot in water 
with agitation. The sudden cooling assists in the mechanical 
removal of the heat-treatment scale ; several successive im- 
mersions further aid in the same direction. Another means 
adopted is to pass the metal on a conveyer through the 
furnace, with a water seal at each end. Under these circum- 
stances, the furnace becomes charged with steam, and the 
work is quenched as it passes through the water seal at the 
exit end. This reduces scaling to a minimum, but does not 
eliminate staining. Again, in handling pressings and other 
small components, electric or gas-fired furnaces are usually 
employed, and the work is dumped from the furnace into a 
water tank. This only effects partial and irregular removal 
of the oxide. A number of electric furnaces are in operation 
for producing small articles in a relatively bright condition 
by the maintenance of a reducing gas atmosphere. Even 
in this instance, however, irregularities in surface appear- 
ance exist according to the condition of the work entering 
the furnace, and while no black scaling is caused, copper 
patches and variations in brightness are inevitable. Two 
distinct problems therefore arise. In the first, the rolling 
mills are concerned with the removal of scale for the 
prevention of damage to the rolls on the one hand, and for 
the avoidance of surface imperfections by rolling-in the 
scale in the stock on the other. In the second, components 
which have to pass to further drawing operations need to 
have heavy scale removed for avoiding its being drawn-in 
or wearing tools unduly, and, further, those which come 
from controlled atmosphere furnaces require a light pickle 
for the removal of a surface film which appears in practice 
to have a high coefficient of friction and which promotes 
fracture during drawing. 


and the various 


Pickling Solutions for Removal of Scales 


The removal of these scales and films is commonly 
effected by means of a sulphuric acid pickle, either hot or 
cold according to local conditions. The action is appre- 
ciably more rapid without any additional pitting of the 
base metal when the acid solution is used hot. A con- 
centration of sulphuric acid of 5%, by volume operated 


Fig. 1.—Two flanged brass covers, the fabrication of which involved three drawing operations with two 
intermediate anneals. 


Specimen on left treated with bichromate type of pickle, that on right to 
nitric /sulphuric dip processes. 


short of boiling is used for brass stock, and 10%, strength 
for copper stock under the same operating conditions. A 
10%, solution, when used cold, is the popular mixture for 
brass, but at the low temperature is very slow if heavy 
scale has to be removed. For treating miscellaneous small 
articles, which come from controlled-atmosphere furnaces, 
the 10%, cold solution is usually employed for the removal 
of the surface film. For removal of any residual heavy 
seales after quenching from ordinary furnaces, a nitro- 
sulphuric mixture is quite common in preference to using 
a hot sulphuric acid solution. The following mixture is a 
popular one, and achieves the object without undue 
dissolution of metal or pitting, and which produces a 
reasonably bright article. 

Sulphuric acid 

10% 

The notable shortcoming of the straight sulphuric pickle 
for brass is that it will not remove copper stains. Work, 
therefore, has an unsightly appearance. There are occasions 
when dealing with small objects when this is detrimental 
purely from an appearance viewpoint and when further 
dipping operations become necessary in consequence. 
On the other hand, in some engineering factories, the 
psychological aspect enters and the press shop people 
dislike handling work that is not bright. Bright acid 
dipping is frequently resorted to in these circumstances, 
but baths often get beyond control with detrimental results 
with respect to pitting and thinning of the metal. To meet 
these latter objections, a sulphuric acid /bichromate mixture 
can be effectively employed. The make-up of the bath 
is as follows :— 

Sulphuric acid content 

Potassium bichromate ......... 
It is operated cold, and yields with brass a pleasing appear- 
ance, bright without lustre, by virtue of its golden-yellow 
colour. 

Where rolling mills have to deal with soft material which 
cannot be brightened to a uniform tint by a subsequent 
cold rolling, copper-stained material is conditioned in a 
pickle of this bichromate type. Copper itself also responds 


60% by volume. 


5% by volume, 
3% by weight. 
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favourably, leaving the solution with a pleasing, natural 
copper colour. 

Potassium bichromate is a strong oxidising agent, and 
reacts readily with materials of a carbonaceous nature. 
Consequentiy, contamination of the pickling bath with 
greasy and oily substances, or sooty matter and extraneous 
dirt, should be scrupulously avoided. Actually, no difficulty 
should be encountered in this because work arriving direct 
from heat-treatment should naturally be quite free from 
such objectionable constituents. Here again, it is assumed 
that the work will have been degreased prior to annealing, 
a natural precaution to take. 


Dipping Baskets 


Another point of interest concerns the dipping baskets 
or work containers when using a sulphuric/bichromate 
pickle. The latter is particularly active in removing copper 
stains, and will therefore also attack copper baskets more 
rapidly than does a straight sulphuric acid pickle. Likewise, 
if brass baskets are employed, they relatively rapidly 
become destroyed by virtue of the selective dissolution of 
the copper constituent. On the other hand, it is found 
that aluminium containers give the best service and dissolve 
away appreciably less readily than any of the other metals 
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An instance was brought to the writer’s notice where 
copper and brass baskets had been tried. The information 
given in this connection was that the use of copper baskets 
rapidly caused the solution to deteriorate due to decom- 
position of the potassium bichromate, while the baskets 
themselves quickly became thinner, distorted easily and 
broke across the perforations within a few days. The brass 
proved a little superior with respect to the deterioration 
of the solution, but weakened mechanically just as rapidly 
as the copper ones. The substitution of the aluminium 
baskets was recommended, and since their use, normal 
life has been obtained from the solution, and although 
the baskets have been in active usage for twelve months, 
they are still mechanically sound. Thus, the practical 
findings confirm the main features demonstrated by the 
laboratory tests. 


Bichromate Type of Pickle 


In a general engineering works, one important advantage 
of the bichromate type of pickle is the fact that it yields 
a clean, golden-yellow, uniform finish. It commands, 
therefore, a greater cleanliness in tools and more ready 
visual appreciation of any defects in forming or drawing 
operations. As contrasted with the vigorous, uncontrolled 
bright-acid dip, it yields a smooth, less pitted surface, 
which is a great advantage when a number of such treat- 
ments are necessitated by a sequence of anneals, as well 
as being reflected in the quality of any final electroplate or 
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that would normally be used. In this connection, some 
pertinent data are presented in Tables I. and II. That in 
Table I. appertains to the straight sulphuric acid pickle 
employed cold. Aluminium copper, brass, and Monel metal 
test-pieces immersed in the acid solution were weighed and 
measured in thickness before and after periods of 6 and 22 
hours. The weight losses are very small, but progressive, 
while the thickness diminution is not determinable by 
ordinary micrometer measurement. Monel metal shows 
up to advantage as compared with the other metals. 
Table Il. appertains to the 5°, sulphuric acid pickle, con- 
taining 3°, of potassium bichromate, operated cold. 
Similar readings are given to those in the first table. All 
the weight losses are greater, but considering the 6-hour 
immersion time, while the loss on the aluminium is still of 
negligible order, it has increased to that of the 22-hour 
period in the first case. The copper and brass losses have 
become enormous, and when considered in relation to the 
losses in 22 hours, show that these two metals have appar- 
ently exhausted all the available bichromate. Likewise, 
the loss in weight of the Monel metal specimen is exceedingly 
high, although it shows up better than the previous two. 
This metal, too, apparently exhausted the bichromate 
well before the expiration of the 22-hour period. These 
changes are confirmed by the reduction in thickness 


determinations—the aluminium for all practical purposes 
is unchanged, the brass and copper approximately 30°, 
thinner, and the Monel metal about 10°,, reduced. 


Fig. 2.—Tupical arrangement of pickling bath and wash water. 


enamel finish. Some appreciation of the minimum difference 
in surface smoothness due to the extent of pitting or 
etching can be gathered from Fig. 1. The illustration 
depicts two flanged brass covers, the fabrication of which 
involved three drawing operations with two intermediate 
anneals. The latter were effected in an open gas furnace, 
followed by quenching, and produced the normal extent of 
scaling. Specimen A represents work treated with the 
bichromate type of pickle, and B work subjected to nitric 
sulphuric acid dip processes. The difference in smoothness 
is apparent, but was even more pronounced in the actual 
specimens than is reproduced in the photographs. With 
work from controlled-atmosphere furnaces, entire smooth- 
ness is secured. 
Conclusions 

In conclusion, it is contended that where something 
brighter and more uniform in appearance is required than 
is provided by sulphuric acid pickles, and with the avoidance 
of the pitting usually associated with vigorous nitric acid 
containing dips, the bichromate/sulphuric pickle provides 
a useful medium. The latter vields very good results, but, 
if to be retained within economic bounds, the observance of 
several precautions is necessary. The use of aluminium 
baskets is recommended, organic matter must be rigorously 
excluded, and immersion time should be maintained at a 
minimum consistent with producing the desired result. 
Excessive immersion times consume an unnecessarily large 
quantity of the bichromate, although without any dele- 
terious effect on the thickness or appearance of the work. 
Loads to be treated should be economic, and the capacity 
of the bath employed chosen to take the baskets con- 
veniently without a superfluous excess of unoccupied space. 
Again, it is advantageous to employ a relatively deep 
pickling vat, with the solution level about one-third from 
the top, to facilitate draining of baskets back into the 
pickle. The pickling tank proper, if situated inside a large 
tank of flowing cold water, and towards the back of it, 
(Continued on page 131.) 
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Strip Metal 


The use of strip metal is primarily for press work and, as the scope of press work 

is developing very rapidly, strip rolling is increasing in importance, the design of 

mills for this purpose therefore has been a subject of much study. In this article 
reference is made to some recent work on the subject. 


coiled in long lengths, and is distinct from sheet 

metal, which is rolled flat and in short lengths. 
According to Hoff! the cold rolling of strip was first carried 
out in the middle of the past century in Hohenlinburg in 
Westphalia. The method was developed up to the end of 
the century mainly in small works, and soon it became 
clear that strip was suitable for displacing sheet. It is 
possible to adapt the width of the strip to all demands. 
Strip has great advantages over the sheet, when further 
processing, such as pressing or drawing, is necessary as, 
for instance, in diminishing the scrap and enabling the 
use of automatic machines. 


Types of Cold-rolling Mills 


The construction of cold-rolling mills has been greatly 
influenced by the continuous increase in the reduction of 
thickness per pass and especially in the width of the strip, 
since the rolling pressure increases proportionally, and the 
diameter of the rolls also must be enlarged proportionally. 
This is generally done, but suitable means have been sought 
to make the diameters of the working rolls as small as 
possible and supporting rolls have been used. The working 
rolls of small diameter were first supported by those of big 
diameter in the three-high rolling mill of Lauth, but also at 
different times in reversing plate-rolling mills. Two or more 
supporting rolls are applied in cold-rolling mills; the 
greatest number (up to 20) being used by W. Rohn in 
Hanau, who has made a plea for rolls of very small diameter 


TABLE T. 
PRESSED LENGTH OF STRIPS AND PLATES OF A THICKNESS OF 


S ‘cite metal may be regarded as metal which can be 


0-0787 in. (2MM.) DEPENDING ON THE DIAMETER OF THE 
ROLLS AND ON THE REDUCTION PER Pass. 
Diameter} 
of the Pressed Length in Inches (mms.) at a Reduction 
Rolls. per Pass in Inches (mms.). 
| | 
we 0-0078 | 0-0157 | 0-0236 | 0-0314 | 0-0393 
(0-2) (0-4) | (0-6) | (0-8) (1-0) 
0-787 | 0-0555 | 0-0787 | 0-096 | 0- 1245 
(20) (1-141) | (2-00) (2-44) | (2-82) (3-16) 
1-574 0- 0787 )-111 | 0- 1363 0- 1574 0-176 
(4-0) (2-00) (2-82) | (3-46) (4-00) (4:47) 
3-15 | 0-111 | 0- 1574 | 0-1925 | 0-2226 | 0-249 
(80) (2-82) (4:00) (4°89) (5-65) (6-32) 
| 
3-93 0-1245 0-176 0-2153 0-249 0-2783 
(100) (3-16) (4-47) (5-47) (6-32) | (7-07) 
5-9 0-1524 | 0-2153 | 0-268 | 0-3047 0-341 
(150) (3°87) | (5-47) (6-70) (7-74) (8-66) 
11-81 | 0-2153 | 0-3047 | 0-3732 | 0-431 0-481 
(300) | (5-47) | (7-74) | (9-48) | (10-95) | (12-24) 
| 
23-62 | 0-3047 | 0-431 | 0-530 0-610 0-682 
(600) | (7-74) (10-95) | (18-44) | (15-49) | (17-32 


The advantages of small diameter rolls have been recog- 
nised for a long time, but realised in practice very rarely, 
although they are discussed in detail in literature. The 
pressed length and consequently the pressed area of the 
rolled material depends on the diameter of the rolls and 
on the reduction per pass. ‘lhe effect is shown in the 
example, Table I, which gives English measurements and 
their metric equivalent. 


1 (Professor H. Hoff VDI Zeitschrift des Vereines deutscher Ingneieure Vol. 80 Nr. 46 
pp. 1387 , 88). 


The greater the press length, the greater is the leverage 
of the increased rolling pressure ; to this must be added 
the unequal distribution of pressure in the clearance of 
the rolls. The rolling pressure increases from both sides 
to the interior of the rolled material, and the increase is 
greater the longer the clearance—i.e., the pressed length 
Thus the working conditions are favourable to the use of 
smaller diameter working rolls, but consideration must be 
given to the fact that the rolls must grip the material and 
draw it through. Because the movement of the rolled 
material, in relation to the surface of the rolls, is the smaller 
the shorter the clearance of the rolls, the wear and tear of 
the rolls and the development of heat will decrease in a 
certain proportion. These considerations are confirmed 
completely be recent experiments of Lineg and Pomp, to 
which reference is made later in this article. Here it may 
only be mentioned that the resistance to deformation 
increases with the diameter of the rolls. This increase is 
to be accounted for by the augmenting of the forces of 
friction or to the resistance against flow in the material, if 
the length of the clearance of the rolls increases. Thus, 
also, the efficiency of the deformation is more favourable 
the smaller the diameter of the rolls. 


Fig. 1.— 
Cold-rolling 
mill for strip 
by Steckel. 


Deflection of the Rolls 


The decrease of the diameter of the rolls is limited in 
simple two-high rolling mills, because the rolls would be 
deflected too much if the diameters were too small. The 
consequence would be that the strips would have unequal 
thickness and undulating edges. The smallest deflections 
have to be taken into account by crowning the rolls. 
Crowned rolls, however, can only produce a faultless strip 
if the rolling pressure is just sufficient to make the working 
surfaces of the rolls exactly straight and parallel to each 
other. As the rolling pressure is also influenced by the 
reduction per pass, and by the quality of the rolled material, 
these rolls can be only used for the same reduction and the 
same material. It is better, therefore, to work with rolls 
which cannot be deflected, which can be attained by using 
strong enough supporting rolls. 

Supporting rolls have no drive, but must be borne in such 
a manner that they rotate by friction on the working rolls; 
for this purpose roller bearings are employed. Thus it is 
possible to make the diameter of the working rolls so small 
that the journals are just strong enough to transfer the 
necessary torque, the supporting rolls having a diameter 
large enough to prevent deflection of the working rolls 
vertically to the longitudinal axis, but forces, working in 
the rolling direction, may deflect the working rolls of small 
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diameter in this direction and two different types of rolling 
mills are manufactured in order to overcome this difficulty. 
In one type the longitudinal axis of the working rolls is set 
back some millimetres, opposite to the rolling direction, 
against the longitudinal axis of the supporting rolls, thus 
also supporting the working rolls in this direction. In the 
other type each working roll has two supporting rolls. 
This type has the advantage of dispensing with the need 
for a special journal bearing for the working rolls, but the 
disadvantage is that room for the supporting rolls, and 
therefore their diameters, is limited. This disadvantage is 
avoided at the rolling mill of Rohn. 

The diameter of the working rolls is determined by the 
diameters of the coupling journals in rolling mills with 
supporting rolls. These coupling journals, however, have 
to transfer the necessary torque. Different experiments 
have been made to increase the initial tension of the 
emerging strip so far that a considerable part of the rolling 
work has to be done by the drive of the reel. This arrange- 
ment puts very high demands on the regulating arrange- 
ment of the driving motors of reels and rolls. The results 
of these experiments are obviously not satisfactory. In 
comparison, the rolling mill of Steckel (see Fig. 1) has met 
with widespread use in America ; in this type the reels are 
driven and the working rolls operate as drag rolls, thus the 
strips themselves have to transfer (he forces necessary for 
the deformation, and the reduction pass is necessarily 
limited, but the rolling speed can be greatly increased, 
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There is no doubt that the trend of future development 
in cold-rolling practice is to use machines with working rolls 
of a diameter as small as possible, but more experience 
must be available before it can be decided if preference 
should be given to the Rohn or Steckel type of mill. 

Some rolling experiments have been carried out by 
W. Lueg and A. Pomp,? which give information on the 
influence of the material to be rolled, the rolling speed, the 
width of the strips and previous cold deformation on the 
rolling process, 

Arrangement of Experiments 


A roll-housing was used, into which could be fitted rolls 
of hardened chrome-steel of a diameter of 6+3 in. (160 mm.) 
and a face length of 7-867 in, (200 mm.) or chilled rolls of 
the same dimensions. The latter, with a Shore hardness of 
85, ran in plain bearings and the chrome-steel rolls, with a 
Shore hardness of 100, had roller bearings. Bright annealed, 
sharp-edged strips of 1-181 in, x 0-0787 in. section (30° » 
2mm.) were used as the material to be rolled. 

The rolling pressure was measured as the sum of the 
pressures between the pressure mandril and the bearings of 
the upper roll, by means of a hydraulic measuring appara- 
tus. The average resistance against deformation acting on 
the unit of the pressed area between roll and material to be 
rolled can be determined by the dimensions of the material 
before and after the experiment and by the rolling pressure. 


wed A. Pomp Mitteilungen des Kaiser Wilhelm Institut fur Kisenforschung, 
W. Lueg Zeitechrift des Vereines deutscher Ingenieure 
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Further the relative difference between the peripheral speed 
of the rolls and the speed of the emerging material was 
determined by the impression of marks which had been 
fixed to the rolls and drawn on the material. This distance, 
called ‘‘ forward slip,” is a comparative measure of the 
conditions of friction in the clearance between the rolls. 
If the material had been greased with an emulsion oil, it 
was rolled only once through the rolls. The reductions per 
pass were distributed as equally as possible over a range of 
5-50°, decrease of thickness. 


Results of the Experiments 


A detectable influence of the material of the rolls on the 
rolling process could not be established. Experiments with 
variable speed of the rolls from 0-26 r.p.m. to 36 r.p.m., 
i.e., in a proportion of 1-140, gave a similar result. 

Strips of width of 0-1968-5-9 in. (5-150 mm.) of the 
same material were rolled for determining the influence of 
width. As shown in Fig. 2 the rolling pressure for all 
reductions per pass increased rectilinearly with the width 
of strip. Vhe straight line for a reduction of 50% goes 
through the zero-point. At this reduction the rolling 
pressure per unit of the pressed area between roll and 
material is not further influenced by the width of the strip. 
At smaller reductions the curves are deflected downwards 
near to the zero-point which could not be shown in the 
illustration. The increase of the width is the greatest for 
widths of strips of 0-3937-0-59 in. (10-15 mm.) ; then it 
decreases again and there is no further change at widths 
of more than 1-771 in. (45 mm.)—.e., the influence of the 
width of the strip on the rolling process disappears at 
widths which are large in proportion to their thickness. 

The influence of a previous cold deformation is also 
determined for rolling strips of 1-181 in. x 0-0787 in. 
section (30 x 2mm.). The strips were rolled previously 
so that test bars of equal dimensions resulted, which had 
degrees of previous rolling of 0-40%. These test bars 
were like strips of a material of higher strength with regard 
to rolling pressure and forward slip. 

Moreover from the behaviour of these figures the reduc- 
tion per pass can be determined at which the rolls have 
been flattened noticeably. The influence of the degree of 
previous rolling on the average resistance against deforma- 
tion is characterised in the range of reduction of 20-40% 
by an increase of the resistance against deformation at 
least twice as great as the degree of previous rolling. For 
instance, if this degree be 20°, the resistance increases at 
least 40°. It could be taken, from tensile tests of the bars 
of this range of experiments, that it is without practical 
significance whether the whole deformation is done in one 
or several steps. 


The Royal Aeronautical Society 


On Monday, April 26, 1937, the President, Mr. H. E. 
Wimperis, C.B., C.B.E., M.A., M.I.E.E., F.R.Ae.S., will 
deliver his presidential address to the Royal Aeronautical 
Society, in the Lecture Hall of the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, W.C. 2. 
The lecture will begin at 8 p.m. 

The main part of his address will be concerned with a 
statement of the problem of human flight as related to the 
laws of nature, to which, like all else, it has to conform. 
One of the aspects of this problem is the relationship of 
those laws to the construction and performance of the 
airplane and its engine, the other is the physiological factors 
which limit the endurance of the human body, whether 
that of the pilot or his passengers. The President will 
endeavour to forecast in the light of present knowledge the 
limits thus imposed in respect of human flight. 

The lecture will be followed by two films, one showing 
the humming bird in flight and the other the pelican, both 
at natural speed and in slow motion. The humming bird 
film, which was first shown at the Conversazione, is being 
shown again by special request. The pelican film will be 
shown for the first time to members at the meeting. 
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Some General Observations 


By LOXLEY 


Heat-treatment is a vital operation in the fabrication of most metal parts 
which are required to possess certain specified properties. Often the changes 


brought about by the operation involve changes in the constitution of the 
metal, by altering the nature, form, size, or even the actual distribution of 
the components of the metal structure. In this article the author confines his 
attention to the heat-treatment of structural steel, and presents some general 


N a broad sense, the term heat-treatment includes all 
thermal processes that affect the physical or mechanical 
properties of metals and alloys. Together with winning 

and alloying, and fashioning to shape, it completes the tale 
of metallurgical endeavour. As Professor Albert Portevin' 
has said, “‘ The study of thermal treatment is often of even 
more practical importance than the search for new alloys ; 
besides, the useful effect of the addition of new elements 
is generally entirely dependent on a thermal treatment, 
without which the result would be of little interest.” 

Steel no longer has the distinction of being the only alloy 
capable of improvement by quenching, and tempering, and 
age-hardening. Duralumin and many other alloys that 
respond similarly to heat-treatment have been discovered ; 
but steel still occupies a pre-eminent place in the large 
group of alloys capable of improvement by quenching and 
tempering. Take away these heat-treatable non-ferrous 
alloys and general industrial progress would not have been 
seriously affected. Certain branches of engineering might 
not have advanced quite so quickly as they have done, 
but, on the whole, the loss would not have been serious. 
But take away the split Al transformation in steel and 
the formation of martensite, and the whole fabric of 
present industrial development would certainly have been 
delayed to an extent that it is difficult to imagine. 

The iron-carbon equilibrium diagram contains the broad 
principles on which the heat-treatment of structural steels 
is based. This diagram and these principles have been 
enunciated so carefully, so often, and in so many places, 
it seems hardly necessary to attempt it again here. It is 
true that the diagram has changed a little in minor details 
since many of us were introduced to it, but these changes 
are not of importance in the art of heat-treating structural 
steels. The diagram is an excellent guide, but it should not 
be allowed to become an obsession. In practice, it is better 
to disregard theoretical considerations to a certain extent 
and select for use as few ranges of hardening temperatures 
as possible. The fewer the number of treatments in use 
the less chance there is for mistakes to be made, and the 
greater the general convenience in the shop. This advice 
may not be theoretically sound, but it is good sound 
practice. 

The iron-carbon equilibrium diagram may tell most of 
what is required for the selection of hardening temperatures, 
but it does not tell us anything about hardening, quenching 
curves, and a knowledge of critical quenching speeds do. 
The first essential in successful heat-treatment is to get 
the steel hard, as every practical heat-treater knows, to 
put it into the martensitic condition. After all the patient 
researches that have been made, and the wordy battles 
that have been fought about the nature of martensite, the 
question still remains unsettled. Thanks to the work of 
many investigators, we know quite a lot about what happens 
when steel is quenched, and why different steels and various 
quenching media behave in different ways. The essential 
thing is to hurry the steel through the temperature range 
(immediately below the normal Arl change-point) between 


1 Albert Portevin. “The Phenomena of Quenching and Tempering in Alloys,” 
JAM. 1938. Vol. Sl, p. 315. 


observations to be followed in a subsequent article giving some practical points. 


approximately 650° C. and 400° C., as w2ll as starting the 
quench energetically. Below this temperature range cooling 
may be relatively much slower, and for some special 
steels it may be very slow, without causing loss of hardness. 

The formation of troostite is the cause of most unsatis- 
factory hardening. It now seems certain that troostite and 
martensite are both formed directly from austenite and 
that martensite is not an intermediate product between 
austenite and troostite. It has also been shown that 
martensite does not form until quite low temperatures 
have been reached (below 300° C.), and the austenite must, 
therefore, be kept unchanged until the steel is not greatly 
above room temperature if it is to transform into martensite 
as completely as possible. If the rate of cooling is too slow, 
the austenite transforms directly into troostite, more or less, 
according to the type of steel and the rate of cooling, and it 
does this most energetically at about 600° C. 

From what has been said, it will have been realised 
that there may be a difference between the dark etching 
constituent formed on quenching and the dark etching 
constituent formed during the early stages of tempering a 
hardened steel—that is, troostite formed on cooling is an 
aggregate of cementite and ferrite. The constituents exist 
as lamine barely discernible under the microscope when 
using the highest magnification at present available ; in 
the troostite formed during tempering the cementite is in 
the form of spheroids. As might be anticipated, they differ 
in some of their other physical properties, their response 
to cold work, for example, is one that is of practical 
importance in the drawing of wire. 


Inherent Grain Size 

In writing of the heat-treatment of steel at the present 
time, it is scarcely possible to refrain from some reference 
to inherent grain size. Consciously or unconsciously, the 
heat-treater has always aimed at controlling the grain size 
of steel. In general, small crystal grains are desired, an 
object directly attained by the normalising or annealing 
of castings and forgings, and incidental to heat-treatment 
by quenching and tempering. That is the established use 
of the words “ grain size’ in reference to coarse and fine- 
grained steels, but latterly the term has been much used 
without qualification in another sense. It is important 
to distinguish between “ grain size ” and “ controlled grain 
size,’ or better still, ‘inherent grain size.” These are 
rather unwieldly terms, but, if confusion is to be avoided, 
better than giving the simpler “ grain size ’’ two jobs to do. 

The steelmaker fixes the inherent grain size by the way 
in which he finishes the steel, and once the liquid steel has 
set in the ingot mould its inherent grain size is settled. 
The deliberate use of steel with controlled inherent grain 
size has not up to the present time received much attention 
in this country, but as it may be of some importance in the 
future it seems advisable briefly to review the subject. 

The present interest in such steels may be said to have 
started with the work of McQuaid and Ehn * * on what 


2 H.W. MeQuaid and E. W. Ehn, “ The Effect of Quality of Steel on Case-carburising 
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they termed normal and abnormal steels. Following their 
work, many investigations were made on the relationship 
between the steelmaking conditions and the subsequent 
behaviour of the finished steel during forging, heat-treating, 
case-hardening, machining, and so on. A recent paper by 
Swinden and Bolsover‘ comes as a timely addition ; it is, 
indeed, the first paper from English metallurgists recording 
the results of original work done in this country. 

The terms, ** inherent fine grain’ and “‘ inherent coarse 
grain,” refer to the size of the austenite formed on reheating. 
The austenite of the former resists grain growth on heating, 
whilst the latter coarsens rather readily ; but the grains 
of the fine variety can be made equal in size to the coarse 
if the steel is taken to a high enough temperature. The 
terms are therefore relative only. 

The alleged differences between inherently fine and-eoarse- 
grained steels that are otherwise similar may be summarised 
as follows: Coarse-grained steel tends to machine more 
easily, to harden deeper, to distort and crack more easily 
during quenching, and to have a lower impact value than 
the fine-grained variety. Lately, it has been shown!‘ that 
fine-grained steel seems to be less susceptible to temper 
brittleness, and the effect of tempering in the range of 
temperature 250° C.—450° C. 

It will be a pity if we allow ourselves to be led away 
by the enthusiasm of others without first examining the 
question for ourselves. There are many problems that 
need clearing up, and statements and experiments that need 
verifying. The alleged machining superiority of coarse- 
grained steels rests on a somewhat doubtful foundation ; all 
coarse-grained steels most certainly do not machine more 
readily than the fine-grained varieties. The point about 
shallow and deep hardening is not of the same importance in 
the heat-treatment of structural steels as it is in the treat- 
ment of tool steel ; it does, however, appear to be of signifi- 
cance in the quenching of thin sections of medium carbon 
structural steel. But anyone responsible for the heat- 
treatment of structural steel components of large cross- 
section will do well to inquire carefully (before demanding 
it) if a fine-grained steel is really what he needs. More 
evidence seems to be needed, too, before it will be possible 
to be dogmatic about the relationship between inherent 
grain size and distortion. 

There are other and less obvious things to be considered. 
For example: Does inherent grain size affect damping of 
vibrations / And if so, of what importance is this if the 
component is subject to vibration and fatigue in service ? 
Borphy® has stated that inherently fine-grained steels have 
a lower damping capacity than coarse. One thing is 
certain, however, properly made fine-grained steels have a 
great future for case-hardening. 


Quenching Media 


Successful heat-treatment depends in no small measure 
on the selection of a quenching medium. The more usual 
quenching media, arranged in decreasing hardening power, 
are aqueous solutions of sodium hydroxide, brine, water, 
oil, and air. Hot solutions of caustic soda and brine have 
been suggested for quenching steel that requires a cooling 
rate quicker than oil, but slower than water. Apart from 
having to provide some means to keep the solutions 
within the required range of temperature, their use seems 
to be objectionable on other grounds. Hot brine would be 
distinctly corrosive to the usual equipment and hot caustic- 
soda solution might cause injury to the workmen. Emulsions 
of oil and water, and soap solutions, have also been proposed 
as liquids having an intermediate speed of quenching. 
Such fancy quenching solutions are not usually very 
satisfactory. 

Cold brine and cold caustic-soda solution have a much 
quicker quenching rate than water at the same temperature ; 
in addition to giving deeper hardening, their use helps 
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to prevent the formation of soft spots (particularly on case- 
hardened components). When moderately heated, these 
quenching solutions do not lose their quenching efficiency 
as quickly as water does, for this reason they may prove 
of service in plants where it is difficult to maintain an 
adequate flow of cold water. 


Some Factors Affecting Hardening 


With a few exceptions, it is of the utmost importance in 
the heat-treatment of structural steels first, to obtain, if 
possible, complete hardness throughout. Just the opposite 
of what is often required from a high-carbon tool steel. 
To do this, the velocity of cooling at the centre of the 
piece must not be slower than the critical cooling rate of the 
steel being quenched. The rate at which the centre of a 
piece of steel can be cooled depends on the ratio of surface 
area to volume. The greater the mass, the slower the 
cooling velocity and the lower the critical cooling rate of the 
steel must be if it is to harden completely. 

Increasing the initial temperature of the steel will give 
a quicker rate of cooling through the critical range of 
temperature for light sections, but will not be very effective 
for large pieces. The more drastic the quenching liquid, the 
deeper the hardening will penetrate, and the greater the 
danger of cracks developing from surface defects or internal 
stresses. 

Quenching will be retarded if the hot steel is enveloped 
in a layer of steam from the water or gas from vapourised 
or cracked oil. Contact between the steel and the quenching 
liquid can be secured, at least partly, by keeping the steel 
moving and the quenching liquid circulating. Brine and 
caustic soda are more drastic in their quenching action 
than water. In some way the effect of the dissolved salts 
is to create intense turbulence at the metal surface, blowing 
away the water vapour and scale and ensuring a true metal- 
liquid interface. The efficacy of water-spray quenching is 
probably due to a similar cause, effected in this instance 
by the pressure of the water. 


Changes Necessary 


On many occasions in the past it has been said that the 
art of heat-treating steel did not keep pace with the science 
of heat-treatment, and that results produced in the shop 
often fell short of the standard that had been shown to 
be possible in the laboratory. The justice of such charges 
is less apparent to-day, the number of the offenders seems 
to be less, and it certainly should be. After all, if one 
excludes defects caused by imperfections in the material 
and certain anomalies caused by factors not within the 
control of the heat-treatment shop personnel, correct 
heat-treatment (meaning for the moment the attainment 
of the desired mechanical properties) depends on the rigid 
control of a few simple operations. 

Given furnaces capable of maintaining any desired 
temperature throughout the working space, apparatus 
for accurately recording the temperature, and properly 
controlled quenching tanks of suitable volume, there is no 
reason why unskilled labour should not produce entirely 
satisfactory work; but instructions for a predetermined 
sequence of operations must be carefully followed. These 
remarks are not intended to be indicative of the best type 
of labour for the job, far from it; but they are intended 
to emphasise that most faulty heat-treatment (in the present 
sense) can be traced to wrong directions having been given, 
or to wilful neglect to follow correct working directions. 

There is, however, another aspect of heat-treatment that 
is often of equal importance, particularly in an engineering 
works. The treatment of finished or semi-finished parts in 
such a way that whilst retaining the optimum mechanical 
properties dimensional accuracy is not sacrificed. There is a 
vast difference between the precautions necessary at a 
stamp shop engaged in heat-treating rough drop forgings 
and at a works where for some special reason the material 
has been machined to size, or at best has only a few 
thousandths of an inch left for final rectification. 
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The average heat-treatment shop seems to be at a decided 
disadvantage if it is compared with, say, the machine shops 
of the same works. Reflect for a moment on the money 
that is lavished on machine tools and the meticulous pains 
taken to ensure accuracy, and then consider whether the 
same spirit has been allowed full play when designing and 
equipping the heat-treatment department. Comparison 
is said to be odious, but it is sometimes salutary to reflect 
on the odious. 


Anodic Coating 
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The methods of production engineers have done great 
things for the engineering industry, and lessons to be learnt 
from these methods should be applied to the foundry and 
the heat-treatment shop. In many instances the space 
allotted and the equipment available would be quite 
inadequate for any considerable modification from existing 
practice. New wine in old bottles, you know, is often 
dangerous, 


Magnesium Alloys 


Magnesium may be anodised in a bath of sodium phosphate and sodium 

dichromate. The film obtained combines both corrosion-resistance and paint- 

holding properties, without serious change of dimensions of the treated piece, 
even on machined surfaces. 


and relatively high strength and ductility, have 

many advantages for use in aircraft. Noteworthy 
disadvantages, however, are their marked susceptibility to 
corrosive attack under saline conditions and the low degree 
of adherence of protective coatings to their surfaces. 
Numerous attempts have been made to improve their 
behaviour by treating the surface so as to produce a pro- 
tective film. The remarkable success attained with the 
anodic oxidation or so-called * anodising ” of aluminium 
and its alloys prompted attempts to develop a similar 
treatment for magnesium, even though previous efforts 
to develop a satisfactory electrolytic treatment had not been 
very successful. A process recently perfected is described 
by R. W. Buzzard and J. H. Wilson,* which combines in a 
large measure the advantages of the chrome-pickle and the 
alkaline chromate treatments. Numerous experiments led 
to the selection of a bath containing about 10° of sodium 
dichromate (Na,Cr,O0. 2H,O), and 2 to 5% of mono-, 
sodium phosphate (NaH,PO,. H,O). 

All parts must be carefully cleaned before being anodised. 
Electrolytic cleaning has been found very satisfactory. For 
example, the specimen is made the cathode for at least 
3 mins at 90° C. (194° F.) in a bath containing : Sodium 
carbonate (soda ash) (Na,CO,), 4 0z./gal. (30 g./liter) ; 
trisodium phosphate (Na,PO,. 12H,0O), 4 0z./gal. 
(30 g./liter). A sufficient potential (usually 4 to 6 volts) 
is applied to produce a vigorous evolution of hydrogen 
around the specimen being cleaned. Steel plates are used 
as anodes. 

The cleaned metal is then made the anode in the anodising 
bath, in which the cathode is steel and a sufficient voltage 
is applied to produce a current density of 5 to 10 amperes 
per sq. ft. of anode surface. The time necessary to produce 
a satisfactory coating is dependent on the composition of 
the alloy, the temperature of the bath, and the current 
density used ; at 50° C. it varies between 30 and 60 mins. 

Satisfactory results with most of the commercial alloys 
of magnesium have been obtained in this laboratory with a 
bath of the above composition, operated over a wide range 
of temperature and of current density. The permissible 
maximum current density is limited by the occurrence of 
pitting on the anode. As might be expected, as the current 
density is increased, the time required to produce a good 
coating is lowered considerably. Satisfactory surface films 
have been obtained on an alloy of the magnesium-aluminium 
class (4-0% Al and 0-3°% Mn) with current densities from 
5 to 100 amperes per sq. ft., and with temperatures from 
30° to 80° C. (86° to 176° F.). The favourable conditions 
are more restricted for alloys of the magnesium-manganese 
type. A lower current density, preferably less than 10 
amperes per sq. ft., was found necessary with an alloy 
having the nominal composition of 1 -5°, Mn and 98-5°, Mg. 

A satisfactory coating is smooth and adherent, and does 
not flake on a sheet when bent at an angle of 90°. The 
colour varies with the composition of the alloy treated, 


Mina rata alloys, because of their low density 


* Jour. Research, Nat. Bureau of Standards, Vol. 18. Research Paper 964. 


from a dirty green to a shiny black. The higher the 
aluminium content of the alloy, the darker is the film. 


Bath Control 


Satisfactory operation of this bath depends on the 
maintenance of proper hydrogen-ion concentration (pH). 
For the phosphate-dichromate bath described above, the 
pH should be maintained between 4-0 and 4-8. During 
operation of the bath, magnesium is dissolved and the 
pH rises. Phosphoric acid must then be added to restore 
the initial pH. A glass electrode has been found most satis- 
factory for measuring the pH. 

Magnesium phosphate is only sparingly soluble in the 
phosphate-dichromate solution. As magnesium dissolves 
during the use of the bath, the saturation point of 
magnesium phosphate is reached, and a precipitate of this 
substance forms, which removes phosphate ion from the 
bath. The addition of the amount of phosphoric acid 
required to maintain the desired pH of the solution is not 
usually sufficient to maintain the necessary concentration 
of the phosphate ion. Additional sodium phosphate, in 
amounts determined by analysis of the bath, must therefore 
be added. The dichromate concentration changes very 
slowly with use, and an occasional analysis will indicate 
when more dichromate is necessary. 


Properties of Anodic Film 


Corrosion tests by the salt-spray method have shown 
the anodic films to be equal in corrosion resistance to the 
surface coatings produced by chemical treatment. The 
method used was to determine the change in tensile 
properties, especially elongation, of strips of sheet material 
that were machined to tensile-bar dimensions after exposure 
to the salt-spray test. Salt-spray tests were made with a 
20% solution of NaCl at 35° C., on a magnesium alloy 
(4-0 Al, 0-3 Mn), in sheet form 0-060 in. thick and having 
an average initial elongation of 12-4°%,. Exposure to salt 
spray for five days caused a loss of 63°% in elongation on 
specimens that had been given the chrome-pickle treatment, 
and of 44% on anodised specimens. The chrome-pickle 
treatment was carried out in a fresh solution to assure 
the production of a film of the best quality. 


Bright Pickling of Copper and Brass 
(Contd. from page 176.) 


enables transfer to the wash water without splashing of 
shop flooring or of the operator. Alongside can be a hot 
water tank for final rinsing and drying off. Both water tanks 
should be provided with ample flow. A typical arrange- 
ment is shown in Fig. 2. In effect, all that is required in 
these precautions is only that degree of planning and 
attention that is demanded of normal good practice in any 
dipping or pickling processes. The demand for minimum 
immersion period is met by the rapid action of the solution, 
and in conformity with the rapid flow required for modern 
continuous production methods. 
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Correspondence 
HEAT-TREATMENT 


The Editor, 

Sir,—I have read with great interest your leader in the 
March issue of METALLURGIA on the subject of heat-treat- 
ment, and also the contribution of your correspondent. 
May I, in the capacity of a consultant, give my views of 
the case as one who sees both sides—that of the steel 
producer responsible for producing correctly heat-treated 
components, and also that of the user, responsible for 
ordering such components. 

In the first place, your correspondent appears to seek 
for a solution of his difficulties in the experiences of others, 
who have also had difficulties, and probably overcome 
them. This is a reasonable thing to do, but I submit that 
it will not prevent more difficulties of an equally serious 
and worrying nature. He is quite correct in stating that 
generalisations, tabulations and theory are perfectly 
adequate for components made to rigid specifications, but 
break down when those specifications lose their rigidity. 
In other words, the metallurgist, the steelmaker and the 
test-house can all do their part providing they are allowed 
to work to the heat-treatment technique which has been 
proved by experience. Why, then, do difficulties arise / 
Your correspondent strikes at the root of the matter 
when he states: ‘It may be that such a component was 
born out of dimensional necessity, and consequently was 
metallurgically cursed from its birth,” only he does not 
suggest any remedy for such a state of affairs. Perhaps 
an instance from experience will serve to illustrate to what 
If am leading. Some little time ago a certain firm of con- 
structional engineers required a certain component of 
rather large dimensions, and a drawing of this component 
was submitted. This drawing gave definite necessary 
dimensions, and rather severe changes of section were 
involved. Unfortunately, the producer did his very best 
to satisfy the engineer’s requirements, and failed dismally. 
The reasons why he did so were at least two-fold : first, 
because the intial strains set up due to change of section 
could not be corrected by any form of annealing or normalis- 
ing, and secondly, the metal required by the engineers 
could not by any means of heat-treatment satisfy their 
requirements as regards tests. The explanation was simple 

the users knew what they required, but they knew nothing 
whatever about ferrous metallurgy, and were under the 
impression that all that was necessary was to produce a 
drawing, and the perfect component would follow. Some 
little time ago I had the pleasure of delivering a lecture on 
metallurgy of iron and steel to a branch of an engineering 
society in the north of England, and [ was astonished to 
experience what little knowledge, amounting to almost 
nothing, was possessed by men who were engineers in 
every sense of the term, of the rudiments of the science 
of the metals they were using. I do not wish to suggest 
that all engineers are in this unfortunate state of ignorance 

far from it—or the shipbuilders who quite recently were 
supplied with a nickel-steel rudder frame weighing 13 
tons, requiring a very intricate heat-treatment, dared not 
have specified the dimension and the analysis of metal 
which they did. 

In short, and again making reference to your corres- 
pondent, I feel convinced that the difficulties encountered 
and such as enumerated by him, are not due to any failure 
in the rules or laws of heat-treatment which have been 
laid down by research metallurgists and experienced 
steel-makers, but are due to an insufficient knowledge of 
the metal required on the part of the user. It is my firm 
belief that if engineers and other users of alloy steels were, 
during the course of their training, given a thorough 
grounding in the heating and cooling processes of steels 
—if they were informed how crystallisation and grain 
growth took place, if they knew the equilibrium and 
constitutional diagrams of the various more generally 
used alloy steels, and were also taught how to appreciate 


METALLURGIA 


APRIL, 1937. 


the different mechanical tests, tensile, Brinell, Izod, etc., 
then steel-makers, and heat-treatment engineers would 
not be asked to produce impossible treatments and test 
results upon components which, if properly designed 
would give no cause for worry, and would conform to all 
which was required of them.—Yours faithfully, 
Walsall. C. Hupert PLANT. 
April 6, 1937. 


Test-piece or Component 
The Editor, METALLURGIA. 


Sir,—The letter of your correspondent, H. T., in your 
March issue will prompt readers to contribute to the 
discussion of a subject which must of necessity be controver- 
sial. To provide a basis for any arguments either in favour 
of component testing or in favour of representative test- 
pieces, experiences must be drawn upon, but it is well to 
remember that arguments can be advanced both for and 
against which are quite independent of either technical or 
commercial merit. These need not be stressed, but those 
aspects of the subject may be chosen as they appeal to 
engineers and metallurgists and to those who, like your 
correspondent, can claim at least some training and experi- 
ence in both engineering and metallurgy. 
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The Case for Component Testing 

Many designers and metallurgists desire knowledge as 
to the actual strength and other properties of the whole 
component, and indeed, when investigations into the 
causes of failures have to be undertaken this knowledge 
would in not a few cases save a good deal of anxious 
thought. Many instances come to mind to illustrate the 
desirability of obtaining just this type of information, and 
many will feel that had adequate data of this nature been 
available during designing stages many failures would not 
have occurred and unnecessary waste of money could have 
been prevented. To quote just one example: it was 
found necessary to know the maximum loading which 
could with safety be borne by the teeth of a motor-car 
crown-wheel in its carburised and hardened condition. In 
particular it was desired to know what was the direct 
influence of the hardened case upon those properties upon 
which designers base their calculations in choosing tooth 
form and pitch. A test-piece was, therefore, devised to 
represent a tooth of the component, the form of the test- 
piece being given in the accompanying diagram. ' Without 
discussing the merits or demerits of this particular tensile 
specimen, it is sufficient only to add that what information 
was thereby obtained was of a highly controversial nature 
and left the conviction that a more useful purpose would 
have been served had destructive tests upon the complete 
component been undertaken instead. The difficulty that 
must arise in attempting any such thing is clearly that of 
ensuring that the conditions of the test must be as nearly 
as possible representative of service conditions. There is 
no doubt, therefore that, providing this can be achieved. 
tests upon the component are superior to those undertaken 
with either machined or unmachined test-pieces. 

The testing of cast iron is, of course, a subject which has 
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been well to the fore in recent years, and few will deny that 
it is impossible to secure in the test-piece material which is 
representative or even approximately representative of 
the casting as a whole. Indeed, in many instances where 
test-pieces have become a matter of routine practice, even 
those who use them do not pretend that they fulfil every 
purpose. These known facts can, of course, be used as 
arguments in favour of component testing, and from 
another viewpoint can be employed to provide adequate 
reasons against its more general adoption, but much will 
depend upon the nature of the test to be undertaken and 
upon the type of information sought. Indeed, instances 
could be quoted of extreme cases in which on the one hand 
testing by test-pieces to give as is thought precise control of 
processes, has become an obsession, and instances on the 
other hand where little or no testing is undertaken. 

There is no doubt, however, that publication of the 
results so obtained from tests upon components would be 
of considerable interest, more especially if details of the 
machines devised for use are presented for discussion. 
While the machines thus used would frequently be of a 
somewhat elaborate and costly nature the results obtained 
would further convey considerable commercial advantages 
in certain important directions, as, for instance, in the 
development of both standard and special testing equip- 
ments. There are, however, certain important factors 
operating against this course. 


The Case Against Component Testing 


That the testing of components is not universally adopted 
is beyond argument, and it is accordingly of interest to 
examine carefully the reasons operating against this 
practice being more generally adopted. 

Not the least of the arguments which can be advanced 
against this method of testing is that of convenience. It 
is often incumbent upon responsible officials to make quick 
decisions, even though these decisions are known to provide 
but temporary expedients. While it would, of course, 
under these circumstances be of very great advantage to 
have at hand such data as may be obtained from tests upon 
components, it is seldom convenient to await their acquisi- 
tion. Indeed it becomes almost impossible to achieve this 
since the type of information required in any such emer- 
gency cannot readily be foreseen. Hence it is frequently 
necessary to devise some rapid test in order to arrive at a 
conveniently quick decision. If component testing is to be 
undertaken machines and special fixtures must of necessity 
be designed and manufactured, and these will assuredly 
be the more complicated the more closely approaching to 
service conditions the test is desired to be. Hence a test- 
piece of some sort and a machine of some standardised 
form can clearly provide rapid means of obtaining, if not 
all the information desired, at least sufficient for immediate 
needs. Also, in many instances, and indeed in the majority 
of cases, figures representing properties are not needed and 
would, moreover, confuse the issues if they were secured. 
A decision can frequently be made by examination of a 
property, such as a fracture, to which no numerical value 
can be given. It must also be remembered that very little 
of the information and data derived from engineering 
measurements are of an absolute nature, but they are, in 
fact, relative to something else as standard. Hence test- 
pieces can in most instances be employed with advantage, 
since the relationship to absolute values of the data so 
obtained will be known approximately. Furthermore, 
excessive cost in relation to the practical value of the results 
secured by component testing is no doubt one of the 
major causes operating against this practice and its more 
general employment in engineering methods. 

It must also be realised that in not a few instances it is 
not the properties of the component as a whole which are 
desired, but only those of a portion of a component. This 
will be evident from the example quoted above, and in 
that case the information sought could quite easily be 
obtained, and at lower cost, by the use of tensile test-pieces 
of standard form. 
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From another commercial standpoint it may be argued 
that a company which has spent a considerable sum of 
money to secure the special data obtained from tests upon 
components will hardly be disposed to publish its results 
for the free use of its competitors. Some, nevertheless, 
have within recent years shown evidence of a move in this 
direction, and when large components have been involved 
small scale models have been used instead. It is, of 
course, just this type of opposition which has had to be 
broken down in other directions. 


Summary 


To summarise the position as it now exists, it is clear 
that many valid arguments, both technical and commercial, 
may be found in support of component testing, and just 
as many reasons may be advanced in favour of the preferen- 
tial use of test-pieces. It is, therefore, necessary to decide 
each problem upon its merits, as governed by individual 
needs and circumstances, for no hard and fast rules can be 
made. Yours faithfully, 

April 10, 1937. W. F. Cuvuss. 


Electric Furnaces for Aluminium 
The Editor, METALLURGIA. 


Sir,—I have read with interest the article on aluminium 
melting in an induction-type furnace, by Mr. A. J. Gibbs 
Smith, which appeared in your January issue, but I con- 
sider it desirable to record certain observations without 
which the information given is likely to prove misleading, 
particularly if applied to users in this country. 

Firstly, the rate of exchange taken for converting values 
to sterling is approximately 20 RM to the £, whereas, 
to-day the value of, say, 12.20 RM is nearer the mark. 

Another point which is, however, of less importance, is 
that whereas 7°, for interest may be an accurate figure in 
yermany, 4°%, should be adequate in this country, where 
money is cheaper. 

With regard to the question of metal loss, which is of 
course, linked up with that of the quality of the metal, 
the oil furnace described can scarcely be taken as re- 
presentative of modern plant heated by this fuel since the 
illustration of a section of aluminium cast from this 
furnace does not compare at all with the high-quality 
metal regularly being obtained from oil-fired crucible 
furnaces, nor does the figure of 1-8°, metal loss compare 
with oil-fired crucible melting furnace practice to-day— 
a loss exceeding 0-8°, would, for instance, be looked upon 
as excessive in a modern furnace of this type. 


OIL CRUCIBLE FURNACE. ELECTRIC FURNACE, 
Metal loss, 0-8°%, at £100 per ton 16 16 
Oil, 14 gals. per ewt, = 12%, at Current, 360 units at id, per 

5 /- Lining, 3,000 he: it 1,000 RM 
Interest, 4°, on 4,000 RM, 1,250 Interest, 4°, on 25,000 RM, 1,250 

at 12-20 €328....{ tons } 2$d. 2-30 £2,050 .. tons 14 
Depreciation, 159% p/a iation, 15% p 


With regard to fuel costs, the price of oil would be 
nearer 75s. per ton in this country than the figure given, 
which is £5 9s. 4d., and the price of $d. per unit for 
electricity can be taken as a fair average. 

The effect which the above considerations have on the 
relative melting costs given is striking—the costs of the 
electric unit being actually higher than the oil furnace. 
In order to illustrate this, I include approximate melting 
costs of an oil-fired crucible furnace of half a ton aluminium 
capacity, and also repeat the costs given for the electric 
furnace with appropriate corrections made for the price 
of current, metal, and rate of interest. 

With regard to the current consumption given—360 
units per ton, it is worthy of mention that in a recent 
publication issued by one of the leading electric-furnace 
manufacturers in Germany, marketing induction furnaces 
amongst other types, it was admitted that a current 
consumption of 400 units per ton of aluminium in an 
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induction furnace was a favourable figure, and that the 
possibility of a lower consumption was very remote.— 
Yours faithfully, 
London, N.W. 8. 
March 10, 1937. 


J. F. G. Downes. 


Sir,—Your recent letter, containing a copy of a com- 
munication received in connection with data given in my 
article, has been following me from place to place on the 
Continent, and even now I can, unfortunately, only answer 
it from memory of its contents. 

With regard to the point raised, that for a fair comparison 
the figures should be converted at 12-50 to the &, if it is 
a question of an English user buying a furnace in Germany, 
this is undoubtedly what would have to be done. If, 


Aluminium Alloy R.R. 56 


ODERN progress has created a demand for 
M materials having a high strength /weight ratio, and 

as the heat-treatable alloys fulfil this condition 
they have naturally been adopted both for transport 
purposes and for various types of machinery, especially 
for parts which are subjected to high reciprocating speeds 
and centrifugal loading. Of these mention may be made of 
the R.R. series of alloys used in the forming of castings, 
forgings, and sections and sheets. One of this series of 
alloys is that known as R.R. 56, and it has been developed 
as a wrought material in the form of tubes, sections, and 
sheets. A typical composition of this alloy is as follows :— 


Ni My Ke. Ti. Si. Al. 


Tubes made from this alloy are covered by Air Ministry 

Specification D.T.D. 220, and extruded sections by B.S. 

Specifications L.40. Particulars of the mechanical pro- 

perties required by these specifications are given in Table I. 
rABLE T. 


MECHANICAL PROPERTIES REQUIRED BY ATR MINISTRY AND Es. 
SPECTFICATIONS COVERING TUBES AND EXTRUDED SECTIONS, 


Lo 
220 Bars, Extruded 
Pubes, Sections and 
Forgings Fully 
Hleat-treated, 


Proof stress (0-1), toms per sq. in. min. 21 min, 
Maximum stress, tons per sq. in 27 min. 27 min, 
Klongation, ees 1 min, 
bhemd test (on strip cut transversely) rel an, 

Sheets and strips in R.R. 56 are covered by the Air Ministry 
Specification D.T.D. 206, the material being supplied in 
one of the three following conditions: (a) Softened ; 
(6) quenched only ; and (¢) quenched and aged, according 
to the amount of bending and forming which is subsequently 
to be performed. In the case of (a) the full heat-treatment, 
and (6) the ageing treatment, are carried out after suitable 
forming operations. Table IL. shows the mechanical 
properties required by the specification. 

Typical mechanical properties of R.R.56 are given in 
Table IIL. The heat-treatment necessary to secure optimum 
mechanical properties consists of two operations, the first 
being known as the solution or quenching treatment, 
in which the material is heated to 525 -535° C. for 2 to 4 
hours, and quenched in warm water at 70° C., cold water 
or oil. This operation leaves the material in a medium 
strength condition and with relatively good ductility : for 
example, the maximum stress will be about 22-26 tons 
per sq. in., and the elongation per cent. approximately 
15-20. The second operation consists of the “ precipita- 
tion or ageing treatment ’’—i.e., heating to 165°-175°> C. 
for 15-20 hours (or alternatively, 200°C. for 2 hours), 
followed by cooling in air or water. 

The tact that it is the second operation which produces 
the final high strength condition has several important 
advantages. Since the material after the first quenching 
is not in a particularly hard condition, it can easily be 
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however, it is merely a question of considering running 
costs, etc., from the internal German point of view, I do 
not agree. The internal prices in Germany, when the 
figures were compiled, had certainly not increased the 
proportion of 12} to 203. The whole subject is too complex 
to argue in the space of a short letter, but it was more 
convenient to make the conversion at par. 

I think the figure given for melting loss is a fair one, 
and quite typical ; but I am writing without data. Mr. 
Downe’s letter is most interesting, as it raises so clearly 
several other points of view, and I hope to be able to return 
to the matter at a later date.—Yours faithfully, 

Sheffield, A. J. Gipps SMITH. 

April 5, 1937. 


cold-formed and can then be hardened by the relatively 
simple second operation which, because of the low tempera- 
ture at which it occurs, avoids any risk of distortion. 
Moreover, R.R. 56” does not “age harden’ to any 
extent at ordinary room temperature after the quenching 


TABLE IL, 
MECHANICAL PROPERTIES REQUIRED BY AIR MINISTRY SPECIFICATION 
D.T.D, 206 COVERING R.R.56 SHEETS AND STRIPS. 


Condition of Test Piece, 


softened. Quenched only, | Quenched and 
| Aged. 

Proof stress (0-1°,), tons persq. in, 21 min. 
Maximum stress, tons per sq. in, 27 min, 
Hlongation (on gauges thicker 

BS) 10 min. 2 min, 10 min, 
180° bend test (on 12 gauge and 

rad = IT rad rad = 3T 


oo° reverse bend test gange (on 
2 gauge and thinner) 


| 
| — —-- — 


Gauge, Radius of Bend. 
30 and thinner 0-050 in. | 7 bends, min, | IL bends, min. | 11 bends, min. 
22 to 25 0-100 in, 2 « 
20 amd 21 O- in. ortega 
16 and 17 1 3 w 3 w 
and 15 1 3 3S 
TABLE 
TYPICAL MECHANICAL PROPERTIES OF 56. 
Tensile Tensile | | 
| Proof (Maximum | Elonga- | | Fatigue 
lleat treatment. | Stress, Stress, | tion, | No. Limit, 
0-1% Tons per Tons per 
Tons per sq. In. sq. In. 
=q. In. | 
(a) Anmenled 12-16 20-25 - 
(+) Solution only 10-13 22-26 15-20 + 
ic) Complete “Solution™ 
inl “Ageing” . 21-23 27-32 10-15 125-148 + 10-r° 


For 10,000,000 reversals of bending stress, 


treatment, so that forming operations need not be carried 
out immediately after the quenching. Hence those manu- 
facturers who do not wish to instal the necessary quenching 
furnace equipment can obtain their material in the quenched 
form, carry out the necessary manipulation, and then 
“age harden it. The elevated ageing temperature is 
also an advantage, because it is of the same order as that 
used for enamelling, and, therefore, this operation can be 
undertaken without any danger of modifying the properties 
of the alloy. 

In order to reduce the alloy to its softest condition, it 
should be annealed at 330°-350° C. for from 1 to 4 hours. 

This alloy is used for forgings and stampings for highly 
stressed parts, such as aero engine crankcases, connecting 
rods, airscrew blades, etc. ; in addition, it has many uses 
in the form of extruded sections, tubes, and rolled sheet. 
Interesting information regarding its applications in the 
latter form are given in a booklet recently issued by High 
Duty Alloys, Ltd., Slough, Bucks, copies of which are 
available on application. 


| 
‘ 
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Some Notes Drop Forging 


The importance of quality is increasing the demand for metal components which 
can be mechanically worked, because mechanical work multiplies the strength 
of the material ; for this reason the demand for drop forgings is increasing. 


URING recent years the hot- and cold-shaping of 
D ferrous and non-ferrous metals by drop-forging in 
dies, by means of hammers, forging machines, and 
presses, has assumed great importance. The birth of this 
craft is wrapped in the mists of antiquity as far as Britain 
is concerned, but it is on record that in New England, U.S.A., 


the Yankee toolmakers adopted this method about 50 years” 


ago, where a limited amount of work was done in dies, to 
impart a finish to the material which had previously been 
hand forged, also to impart a degree of uniformity which 
was unattainable on the anvil with the common tools of 
the smith. 

Drop-forging is a trade in itself, and the process jsits 
varying degrees of accuracy and finish is one for spegial 
study before the results can meet specification requirements. 
The control of temperature in heating for forging is an 
important factor in achieving success, as the forgeable 
metals and alloys must be worked between certain tempera- 
ture limits to produce the most desirable properties in the 
material. The procedure commences with the making 
of suitable die blocks from which impressions are cut to 
conform with the requirements of the forging. The die- 
sinking is usually effected by machinery to as near the 
required size as possible, so that the minimum is left for 
finish by hand. Lead or wax proofs are invariably taken 
from the dies, which should be an exact replica of the shape 
and size of the required forging. These proofs are frequently 
accepted as a sample for approval, though modifications 
to the dies are often necessary before a sample is finally 
approved. Even when the dies are approved in this way, 
the first few forgings produced are invariably submitted 
to inspection and tests to ensure that they are within 
stipulated limits. Economy in production, from the 
commercial point of view, depends upon the minimum of 
hand work to obtain the desired shape, the allowance of 
suitable guttering for flash, adequate draw or draft, and the 
size of the die-blocks in relation to the die impression and 
the material to be forged. 

Each metal and alloy used in making drop forgings 
presents its own peculiar problems, and, in some instances, 
such as the aluminium alloys in non-ferrous metal forging, 
and stainless steel on the ferrous side, may be regarded as 
the work of specialists. The handling of stainless steel, 
for instance, is one of the most intriguing branches of the 
drop-forging trade, as it demands manipulation within 
the narrowest limits of temperature to obtain the most 
satisfactory results. 

Drop-forging is now the recognised process for the 
production of a large number of components which are 
required to possess high mechanical properties, such as 
aircraft parts like connecting rods, crankshafts, etc., and 
all industries where the superior properties of a forging 
have a special value, typical examples of which are shown 
in Fig. 2. In view of the key operations these forgings 
invariably perform, it is not surprising that considerable 
study is applied to the perfection of each component 
produced as a drop forging, to obtain the proper grain flow 
and highest mechanical properties by subsequent heat- 
treatment. 

One of the most important characteristics is the grain 
flow ; the direction of this is of vital importance in the 
majority of forgings, as, for instance, in gear blank forgings, 
where the gears are to resist shock loads. For these forgings 
flow lines must extend outwards from their centres to the 


Fig. 1.—Large drop-forging hammer. 


extreme end of each individual tooth. In this instance, 
by forging a gear from a flat bar, proper grain flow will 
not be obtained except in some parts of the gear, and 
some of the teeth would have the grain flow in an incorrect 
direction, and the teeth would consequently be of varying 
strengths, especially in their resistance to shock. A more 
satisfactory method is by hammer upsetting, by which 
correct flow can be obtained with maximum and uniform 
strength in all the teeth of the gear. 

As a rule, there is considerable variation in the sectional 
shape and thickness of a forging, and to facilitate production 
it is customary to proceed by stages. This method not 
only assists in giving the correct flow of the metal, but 
reduces the likelihood of lapping and enables the minimum 
amount of material to be used with a high degree of 
accuracy. It necessitates preliminary preparation during 
which the metal is roughly formed to the shape of the 
required forging, in many instances it is more economical 
to sink dies for these rough shapes rather than to prepare 
them by hand under a power hammer. The stages, which 
vary according to the amount of work in the finished 
forging, include cutting up the material in suitable sizes 
prior to forming ; necking, drawing, and probably bending ; 
and preparatory dies may subsequently be used to give the 
metal a shape near to the final shape of the forging. 

The setting of the dies is a very important part of the 
procedure, not only with regard to accuracy, but in main- 
taining steady output. The die blocks should be warmed 
well in advance of their use, to make sure that they are in a 
suitable condition for setting when die-changing is necessary. 
Two methods are employed for fastening the dies, one in 
which the top die is keyed to the top and the bottom die 
adjusted in position by puppet screws ; the second method 
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is that in which both top and bottom dies are securely 
keyed. 

There are wide variations in the types of hammers used ; 
the choice depends largely upon the power supply. Steam 
or pneumatic hammers are frequently employed, especially 
when steam or compressed air plant is installed for other 
purposes, but since electric current is now generally avail- 
able at a reasonable cost, hammers of the friction lifter 
type, driven by electricity, have many advantages. Many 
believe that hammers in which the top weight is 3 tons or 
more should be driven by steam or compressed air, but 
many electrically operated hammers are in use; on the 
other hand, drop stamps in which the top weighs a few 
hundredweights, are commonly used under steam power. 
In each case, it may be assumed that the hammers are 
economical in use. A large drop-forging hammer is shown 
in Fig. 1. 

Power presses are necessary to remove “ flashes,”’ which 
represent excessive metal pressed between the parts of the 
die. The presses may be of the geared type, or power may 
be obtained from a heavy fly-wheel through a striking gear. 
The former is generally used for the heavier work, though 


The Magnitogorsk I 


i & E iron and steel plant at Magnitogorsk, in the Urals, ~ 


which produced its first pig iron about five years 

ago (on February |, 1932), is at present not only 
turning out pig iron at a lower cost than any other works 
in the Soviet Union, but, at the end of 1936, registered a 
profit of 33 million roubles. The plant to-day includes 
four blast-furnaces, each of a volume of 1,180 cubic metres, 
12 open-hearth furnaces, each with a capacity of 150 tons ; 
a blooming mill; four coke batteries, each of 69 ovens ; a 
number of rolling mills; an ore mine; an electric power 
station; and various subsidiary shops and departments. 

During the five years of operation, the plant has turned 
out nearly five million tons of pig iron, 2-6 million tons of 
steel, and two million tons of rolled metal. In the same 
period the Magnitogorsk Mine has produced over 18 million 
tons of ore. The plant’s output of pig iron has increased 
from 327,000 tons in 1932 to 1,557,000 tons in 1936. Its 
output of steel has grown from 85,000 tons in 1933 to 
1,168,000 tons in 1936, and rolled metal from 58,000 tons 
to 960,000 tons during the same period. Last year this 
plant produced 10-8°,, of the total Soviet output of pig 
iron, 7-2°, of the steel, and 7-7°,, of the total output 
of rolled metal. 

The latest of the blast-furnaces, open-hearth furnaces, 
and rolling mills at the Magnitogorsk plant are claimed 
to be among the most up-to-date in the world. Practically 
every process is mechanised, including the loading, un- 
loading, and sorting operations in the stock departments. 

Despite the predictions of some foreign experts that the 
Magnitogorsk plant would not be able to work to estimated 
capacity, most of the units have far exceeded these 
capacities. Blast-furnace No. 3, whose estimated daily 
capacity was 1,000 tons of pig iron, attained that figure 
on the fifteenth day after its opening, and blast-furnace 
No. 4 on the twenty-second day of operation. The advent 
of the Stakhanov movement at the end of 1935 caused a 
big upward jump in production. To-day the four blast- 
furnaces are daily turning out 5,000 tons of pig iron, while 
blast-furnace No. | often produces 1,600 to 1,700 tons a day. 
Big increases in output are also recorded in the open-hearth 
furnaces. The old estimated output of 90,000 tons of steel 
a year has been increased to 165,000 tons. The output of 
steel per square metre of heating surface has jumped 


Fig. 2.—Some typical forgings. 


the direct-motion type is quicker in action. Many of the 
modern types are fitted with multiplate friction, clutch and 
brake mechanism, by means of which complete control 
can be obtained at any point in the stroke. 


ron and Steel Plant 


from 3-46 tons in 1933 to 4-84 tons in 1936, some furnaces 
even doing better than that. Furnaces Nos. 4 and 5 turned 
out 5-18 to 5-19 tons per sq. metre of heating surface in 
1936. 

Contrary to the prediction that the Magnitogorsk bloom- 
ing mill would not be able to handle more than one million 
tons of rolled metal a year, and that only within five or six 
years, the first blooming mill, which started operating in 
1933, produced 1-2 million tons of rolled metal in 1936, 
and the estimate for this vear is 1-6 million tons. 

When construction of all its units is completed, the 
Magnitogorsk plant will consist of eight fully mechanised 
blast-furnaces with an aggregate annual output capacity 
of 4-3 million tons of pig iron ; three departments, contain- 
ing 29 open-hearth furnaces, each of 150 tons capacity- 
capable of producing an aggregate of 4-77 million tons of 
steel a year; three blooming mills ; six rolling mills and 
other units. The rolling mill department is expected to 
turn out 1-2 million tons of rails a year, and 2-5 million 
tons of various types of rolled metal. 

The mine belonging to the plant is expected to produce 
12 million tons of ore a year. To prepare this ore for 
smelting, a number of washing, concentration, and other 
plants have been built. The coke plant of Magnitogorsk, 
when completed, will consist of 10 batteries, each comprising 
from 65 to 69 ovens, and capable of turning out 4,235,000 
tons of coke a year, together with large quantities of various 
chemical products. 

With the completion of all its departments, the 
Magnitogorsk plant will produce more pig iron, steel, and 
rolled metal than all the metallurgical plants of pre-war 
Russia in 1913. It will be the largest plant of its kind in 
Europe. 


‘¢ The Flow of Metals ”’ 


THE twenty-seventh annual May lecture of the Institute 
of Metals will be delivered by Professor E. N. da C. Andrade, 
D.Se., Ph.D., F.R.S., on Wednesday, May 5, at 8 p.m., 
entitled “‘ The Flow of Metals.”’ The lecture will be given 
in the Hall of the Institution of Mechanical Engineers. 
Storey’s Gate, Westminster, S.W.1. Tickets of admission 
can be obtained from Mr. G. Shaw Scott, 36, Victoria Street, 
London, S.W. 1. 


| 
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Metallurgical Progress and the 


Electrical 


Industry 


By L. SANDERSON 


Some recent developments of special interest to the electrical industry are briefly reviewed 
in this article, particular attention is directed to a number of die steels for plastic materials. 


ETALLURGICAL progress is so rapid that it is 
M difficult to compress the numerous developments 

of the last year into a brief article, but a brief 
review of the advances that have a special application to 
the electrical industry, will be of interest. 


Cutting Tools 

Continuous research and experiment have proceeded with 
cutting tools and a large British firm is shortly marketing 
a new patented type of tungsten-carbide tipped tools for 
cutting cast-iron and non-ferrous metals. The alloy with 
which the tools are tipped has been shown by actual use 
to be rather tougher than the former types of tungsten 
carbide, thereby reducing the possible breakages. Twist 
drills for drilling various materials—e.g., aluminium, 
bakelite, etc., are being made with polished flutes, the 
advantage of this being that the drillings produced are more 
readily removed and do not tend to collect in the hole 
thereby clogging the drill and possibly causing fracture. 


Brazing Furnaces 

Electric furnace brazing of steel parts in furnaces of the 
continuous type with scientifically controlled atmospheres 
has been adopted in many plants, especially for the manu- 
facture of electric refrigerators. By this process, joints of 
greater strength and better finish are produced, while the 
costs are lower. America has produced an improved process 
for electro-plating non-corrosive chromium on _ other 
metals. This new method consists of employing complex 
organic chemicals to obtain the desired ‘ spreading ” effect 
for electricity. With the chemicais in the electroplating 
bath, the electric current no longer coats only the high 
spots, but also plates the hollows. 


Columbium Welding Rods 

In welding, one of the most important developments has 
been the introduction of welding rods containing the rare 
element columbium. The purpose of these is the welding 
of those qualities of stainless austenitic steels of the nickel- 
chromium type to which titanium or columbium has been 
added in order to stabilise their corrosion-resisting charac- 
teristics. The welding with these rods does not set up any 
great radiation or loss of columbium, and the welds pro- 
duced by their means are sound and proof against corrosion. 
The extent of the columbium in the rod is roughly six to 
ten times as much as the carbon percentage. No alteration 
in welding methods is necessitated by the presence of 
columbium in the welding rod. The makers advise a 
neutral flame with adequate flux, while backhand welding 
may be used, thereby minimising the risk of warping. 

In connection with the welding of steels of the low 
alloy type, it is worthy of mention that a new type of high- 
nickel chromium-steel welding rod has been invented for 
the purpose of producing a tough austenitic weld seam, 
which will not deteriorate over a period of time, and at 
the same time does not call for a stabilising or normalising 
heat-treatment after welding to restore the structure and 
characteristics of corrosion-resistance. 


Nickel-Aluminium Magnet 
The sensational progress of the nickel-aluminium 
permanent magnet steels has made it necessary for steel 
manufacturers to possess some type of testing mechanism 
suitable for employment in the production control of alloys 
possessing a coercive force greater than that of the steels 


previously used. To this end, a German manufacturer has 
invented a new double-yoke type of apparatus, specially 
designed for testing those magnets made from the nickel- 
iron-aluminium and nickel-iron-aluminium-cobalt types of 
alloys, and for ascertaining their remarkable magnetic 
properties. The apparatus is quick, efficient and capable 
of adaptation to a wide range of shapes and sizes. 

The discovery of the _nickel-iron-aluminium-cobalt 
permanent magnet alloy has been so widely announced 
that there is no need to dwell upon it here. It is interesting 
to note, however, that research into new magnet steels 
continues, and within recent months patents have been 
taken out in various countries for magnet alloys of nickel 
aluminium iron copper type, for nickel-cobalt titanium 
metal, and even for a magnet steel containing high percent- 
ages of silicon. The sintering of certain ferromagnetic 
oxides such as cobalt ferrite and iron oxide to form magnets 
has also been attempted, while a range of platinum iron 
alloys have also their advocates, the platinum percentage 
being about 78. 


Alloy for Acceleration Control Grids 


A 55/45 nickel-copper alloy has been found highly 
satisfactory for acceleration-control grids of electric loco- 
motives, being much superior to cast iron for this purpose. 
The new material has a reasonably high specific resistance, 
and at the same time possesses a virtually constant vibra- 
tion resistance over a wide range of operating temperatures. 
The new alloy is supplied in the form of castings. 


New Die Steels 


The electrical industry continues to utilise large quanti- 
ties of plastic materials in moulded form. This has led to 
an increased demand for satisfactory die steels, capable of 
standing up to long runs on bakelite, etc. Four main 
types of steel have been evolved for this purpose. The 
first is a high-carbon, high-chromium material, which has 
considerable resistance to corrosion and erosion, and is 
capable of taking a mirror polish. It is hard enough to 
serve as a master hob in the hobbing process, but is still 
tough enough to resist the stresses developed without 
breaking down. This steel can be utilised for master hobs 
or direct-cut moulds. 

The second steel is a high-chromium quality of stainless 
character, and is especially suitable for direct-cut moulds, 
and for withstanding the corrosive attack of some of the 
powders of the urea type. It can be readily machined, and 
will take a high polish. The third material is also a high- 
chromium one, but has a slightly lower carbon content 
than the previous type. It is usually supplied specially 
annealed, so that it can be fairly easily hobbed, possessing 
in this state a Brinell hardness number of only 156. The 
fourth material is also an alloy steel suitable for either 
hobbing or direct-cut moulds. It is supplied in the ready 
heat-treated state for direct-cut moulds, and therefore, no 
hardening is necessary. After annealing, it has a Brinell 
hardness number of 156 at most. For hobbing it should 
be hardened. 

Carbon-chromium die steels have been used with great 
success in the stamping out of lamination blanks for 
electrical machinery. One such blank measuring 14} in. 
diameter x 26in. gauge, was composed of a material 
highly abrasive in nature and of high silicon content. The 
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carbon-chromium steel die blanked from 300,000-500,000 
of these laminations without a grind. 


Heat-resisting Steels 

Heat-resisting steels have likewise developed considerably, 
and as compared with the one quality first put on the 
market and capable only of being supplied in casting form, 
there are now no fewer than six different types. The first 
of these is an austenitic nickel-chromium steel, possessing 
great corrosion-resisting properties, and the ability to with- 
stand intergranular attack. It is also resistant to scaling 
under heat, and at temperatures up to 800° C. it possesses 
relatively high mechanical strength. 

The second material is an austenitic nickel-chromium- 
tungsten steel, non-scaling and possessing good mechanical 
strength at temperatures up to 900°C. It is specially 
suitable for parts subjected to heat up to 950° C. where a 
measure of mechanical strength is needed. It can be 
obtained in either bar or forging form. The third steel is 
an austenitic high chromium-nickel steel, which will not 
scale at temperatures up to 1,050° C. It has fair mechanical 
properties at these high heats, and is an excellent general 
steel for heat-resisting purposes. 

A fourth steel is a plain high chromium material with 
extreme resistance to corrosion and scaling under heat. 
Its specific utility is for those instances in which the 
temperature is fairly constant. Wherever repeated heating 
and cooling are met with, resulting in heavy internal 
stresses with the danger of cracking, it is less suitable than 
other heat-resisting steels. Its resistance to scaling at 
heats up to 1,250°C. is very great. 

The next material is also a high nickel-chromium steel, 
possessing the highest mechanical strength at high tempera- 
tures of any of the steels enumerated, together with excel- 
lent resistance to scaling. It is quite suitable for employ- 
ment in fluctuating temperatures up to 1,150°C, The 
last steel of all resists scaling considerably and is not subject 
to intergranular attack at high temperatures. It can be 
employed for parts subject to severe fluctuations of tempera- 
ture up to 1,150° C., and is a high nickel-chromium alloy. 

In addition to the range of standard heat-resisting steels 
developed and outlined above, a new heat-resistant alloy 
has been introduced. This is an iron chromium-aluminium 
alloy, containing 374°, of chromium and 74%, of aluminium. 
It is specially designed for wire for electric-furnace resistor 
elements, and is said to have many times the serviceable 
life of the standard nickel-chromium alloy. The tempera- 
ture range for operating the metallic resistor type of electric 
furnace has thereby been raised to 1,250/1,320° C. 


Stainless Steels 


The stainless steels do not show any marked advance 
on the analyses and characteristics of last year, but it has 
been found that nitrogen has a beneficial effect when used 
as an alloy in chromium steels. One of its effects is to bring 
about a considerable refinement of the grain, while also 
greatly increasing the hardening capacity of low carbon 
12/14°,, chromium steels. Strength and toughness are 
improved without in any way increasing the hardness 
associated with brittleness. 


Effect of Uranium 


Some interesting work has been done on the effect of 
uranium on steel. While it is not, at the moment, likely 
that this element will be used on a commercial scale as an 
alloy of steel, experimencs showed that its addition 
increased the degree of hardening for a given hardening 
temperature, and also slightly reduced the susceptibility 
of the steel to overheating. The introduction of uranium 
leads to the formation of carbides, as is the case with 
chromium, It does not seem, however, that uranium leads 
to any improvement in the mechanical characteristics of con- 
structional steels, or at most only to a slight improvement. 

It will be seen that the metallurgist has by no means stood 
still during the past year, and there is reason to believe that 
the next 12 months will see other interesting developments. 
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Growth of the Platinum Industry 


OUR hundred thousand ounces of the platinum 
metals were puchased in 1936, an increase of 45%, 
over the 1935 figure. A part of these purchases may 

have been due to speculation or investment, but the 
volume of actual consumption in the arts and industry 
and the many uses to which these metals have been put 
is a further evidence of the effectiveness of progressive 
research. 

The jewellery industry continues to be a foremost user 
of these metals. Industrial recovery was reflected in the 
amount of platinum purchased for jewellery, and in this 
connection the increase in the marriage rate contributed 
largely to the demand. 

Investigations into the properties of the range of metals 
used by dentists further strengthened the position of 
platinum and palladium in this field. The precious metal 
alloys of platinum-gold-palladium are still the best for 
dental work because they are strong, readily cast and shaped 
to complex forms, and are not affected by the acids of the 
mouth. 

Platinum-clad material has reached the practical stage 
of production. A thin layer of platinum may now be 
inseparably bonded to some other metals, and_ large 
laboratory or industrial vessels may now be economically 
manufacturered which are as strong as required, and at 
the same time impervious to corrosive attack. 

The output of sulphuric and nitric acid also increased 
during the past year, and since platinum or platinum- 
rhodium is frequently used as a catalyst in the manu- 
facture of these acids the sale of these metals has reflected 
this activity. 

The jewellery industry is also absorbing larger quantities 
of paladium and palladium leaf is being more commonly 
employed for the lettering and ornamentation of fine book- 
binding. 

The rhodium plating of silver ware has offered a means 
of avoiding the tarnishing to which silver is so subject, a 
very thin layer of rhodium, which is not expensive to apply, 
being sufficient to prevent the discolouration of the silver. 

The increased sale of platinum has also been responsible 
for the sale of more iridium, since this metal is used by 
jewellers to harden platinum. : 


The Chemist in Industry 


THERE was more than ordinary interest for the thousands 
of chemists in industrial appointments in this country in a 
recent symposium given at Manchester under the auspices 
of the Society of Chemical Industry. The discussion, 
especially on the subject of “The Chemist in Industry : 
His Induction, Functions, Influence, and Rewards,” 
received much attention from industrialists. There are 
few more fruitful sources of discussion amongst scientific 
workers than the subject of the advantages and disad- 
vantages of industrial occupations. In this instance the 
Society of Chemical Industry brought together several 
notable leaders of the chemical industry, and their views 
were fully representative of opinions held within the 
industry. 

The meeting was held in two sessions. At the first, 
the first part of the subject—** The Induction and Function 
of the Chemist in Industry "—was discussed. The Govern- 
ment Chemist, Dr. J. J. Fox, and Prof. J. C. Philip, F.R.S., 
of the Imperial College of Science and Technology, as well 
as Mr. F. Schofield, M.Sc., of the Manchester College of 
Technology, and Mr. C. M. Whittaker, of Courtaulds, Ltd., 
contributed papers. The concluding half of the symposium, 
on The Chemist's Influence and Rewards,” centred on 
papers contributed by Dr. A. E. Dunstan, of the Anglo- 
Iranian Oil Co., Ltd.; Mr. H. Ballantyne, F.L.C., of Lever 
Bros., Ltd.; Mr. G. E. Collins, M.Se.Tech., of the Shirley 
Institute ; and Mr. J. Rogers, O.B.E., of Imperial Chemical 
Industries, Ltd. 
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International Association for ‘Testing 
Materials 


The London Congress 


TT Congress of the International Association fo 
Testing Materials, to be held in London, on April 
19-24, 1937, will probably be the most compre- 
hensive of its kind to be held. Representative of the 
national testing associations or equivalent organisations 
in about twenty-five of the leading industrial countries of 
the world, this Association is controlled by a permanent 
Committee composed of representatives of these countries. 
Its function is to secure international co-operation and an 
exchange of views, experience and knowledge in regard to 
materials and their testing. The subjects for discussion 
at the Congress have been divided into four groups, for 
each of which a Group President is responsible. There are 
groups embracing metals, inorganic materials, organic 
materials, and subjects of general importance, each of 
which being divided into sub-groups for convenience in 
clissification. About 210 papers will be presented. 


METALS 


The group under this heading is presided over by Professor 
C. Benedicks, Sweden, Dr. H. J. Gough, F.R.S., of Great 
Britain, being vice-president. About 77 papers are pre- 
sented in this group, being divided into sub-groups under 
(1) Behaviour of Metals (mechanical and chemical) as 
dependent upon temperature, particularly in regard to high 
temperature ; (2) Progress of Metallography ; (3) Light 
Metals and Their Alloys ; and (4) Workability and Wear. 


Behaviour of Metals as Dependent upon 
Temperature 


This sub-group is divided into two sections, one which 
concerns itself with mechanical properties, and the other 
with chemical properties. Some seven papers are con- 
cerned with creep in general and creep-testing methods. 
The phenomenon of creep recovery is discussed by Mr. H. J. 
Tapsell, in which data are given from test specimens which 
had been creeping under stress at a high temperature and 
which were unloaded at that temperature, to show con- 
traction with time or creep recovery. Drs. C. L. Clark and 
A. E. White discuss certain theories developed on the 
mechanism of creep, based on researches conducted in the 
laboratories of the University of Michigan. Though these 
theories should not be regarded as completely established 
facts, they present a plausible explanation of this phe- 
nomenon and explain the influence of many factors which 
affect the creep resistance. Dr. A. Nadai discusses formule 
for calculating the creep of metals, while several creep- 
testing methods are discussed in papers by Par L. Gottignies, 
Von Ing. Robert Ludwig and Ing. H. Wiistl, Von Prof. 
Dr.-Ing. Anton Pomp, and Dr. R. W. Bailey. Testing 
results are discussed in papers by Prof. Dr.-Ing. V. Jares 
and Dr.-Ing. L. Jenicek; Dr. W. H. Hatfield; A. Von 
Zeerleder and R. Irmann ; J. J. Kanter ; C. E. MacQuigg ; 
Von Prof. Dr. G. Welter; and Par Prof. Ing. Vicente I. 

“he influence of temperature on the chemical properties 
©! metals is discussed under two main headings : oxidation 
a: | corrosion in general, and testing methods and results, 
uw ler each of which five papers are presented. The 
r tion of heat-resisting steel in hot gases is discussed by 
\.. Prof. Dr.-Ing. E. Houdremont and Dr.-Phil. G. 
B adel; Dr. U. R. Evans considers corrosion as influenced 
b) inereased temperature; chemical properties and 
st ility at high temperatures by Dr. C. H. M. Jenkins ; 
th oxidation of molten metals by Prof. Dr.-Ing. A. 
K) pkowski ; and factors influencing corrosion at increased 


temperature by Professor Carl Benedicks. The papers 
concerned with testing methods and results include recent 
progress and applications of research on corrosion gases 
by Prof. A. Portevin and H. Jolivet ; corrosiono xidation 
and sulphur resistance of non-ferrous metals in high tem- 
peratures by Dr. W. Rohu; influence of temperature no 
the formation of pitting in stainless steel, by Dr. Sven 
Brennert ; testing high endurance oxidation-resistant 
alloys by F. E. Bash ; and life-testing Smith alloy No. 10 
by Prof. S. L. Hoyt and M. A. Scheil. 


Progress of Metallography 


This sub-group is considered under several headings, 
including micro- and macrography; X-ray interference ; 
electron interference and emissivity ; equilibrium dia- 
grams ; non-metallic inclusions ; solidification of ingots ; 
and recrystallisation. In all, some twenty-five papers are 
presented in this sub-group by Dr.-Ing. M. Niessner ; 
Prof. A. R. Matthis; W. H. Dearden, M.Se.; Prof. Dr. 
Késter; Dr. Francis F. Lucas; Dr. M. C. Neuburger ; 
Prof. U. Dehlinger; Dr. A. J. Bradley; Prof. Dr. E. 
Schmid; Dr. H. J. Gough; Prof. G. I. Taylor; Prof. 
Dr.-Ing. Ph. Theodorides ; Prof. Dr. F. Kirchner ; Prof. 
G. J. Finch; Prof. G. Aminoff; Dr. W. G. Burgers ; 
Dr. M. Hansen ; Prof. W. Késter ; Prof. M. W. Broniewski ; 
Par R. Castro; Prof. A. Skapski; Helge Léfquist ; Dr. 
C. H. Desch ; and J. Czochralski and O. Lubinkowski. 


Light Metals and their Alloys 


Thirteen papers are presented in this sub-group, which 
deal with several aspects of aluminium and its alloys and 
magnesium alloys. Some research on heat-treatment and 
age-hardening is discussed by Prof. Pierre Chevenard and 
Prof. Albert Portevin, while a theory concerning the 
mechanism of age-hardening in Al-Mg-Zn, alloys is given 
by Prof. M. Goté and Sadajiro Kokubo. A noteworthy 
contribution is that by Prof. Dr. E. Azzarello, Dr. A. 
Accardo and Dr. F. Abramo, in which the results are given 
on an investigation on the chemical analysis of aluminium 
and its light alloys. These authors give two methods of 
analysis which have been developed, taken together it is 
stated that they permit of the accurate and systematic 
determination of Ag, Bi, Ca, Cd, Ce, Co, Cu, Fe, Mg, Mn, 
Ni, Pb, Sb, Si, Sn, Li, Zn, Zr, and the routine determination 
of W in all known types of aluminium materials (except 
those containing Mo), in which aluminium itself is the chief 
constituent. 

The results of an investigation on the mechanical pro- 
perties of aluminium crystals are presented by Prof. Dr. G. 
Welter. The influence of the grain of aluminium on the 
change of micro-mechanical properties—viz., on the limit 
of elasticity—has been studied. It has been ascertained 
that the purity of the material has a definite influence 
on the shape and orientation formed by the recrystallisation 
of the grain, thereby influencing the resisting properties. 
With the increase in diameter of the grain, the value of the 
resistance of the material is decreased; further, the 
influence gets stronger at first and then becomes much more 
uniform. Two qualities of aluminium were investigated : 
(1) 99-8% Al + (2) 99-5% Al. 

Several alloys with useful properties and moderate 
strength are mentioned by 8. L. Archbutt in a paper on 
progress in wrought aluminium alloys in Great Britain. 
Those containing 5 to 10° magnesium, with or without 
a small amount of manganese, possess good ductility with 
remarkable resistance to atmosphere and marine corrosion. 
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Alloys containing 8 to 12°, silicon are highly ductile. 
A useful alloy consists of aluminium to which small amounts 
of magnesium and silicon in proportions obtaining in the 
compound My. Si are added. In the hot-worked or annealed 
condition it can readily be formed into various shapes, and 
afterwards hardened by simple heat-treatment to give a 
tensile strength of 23-5 tons per sq. in., with 9°, elongation 
in 2in. Another medium strength alloy consists of alu- 
minium with 4 to 5°,, copper and small amounts of silicon 
and manganese. In this alloy the variable solubility of 
the compound CuAl, is made use of to obtain hardening 
by heat-treatment after quenching. In sheet form a 
tensile strength of 25-5 tons per sq. in. with 15°, elongation 
in 2 in. is obtained. For strength at high temperatures, an 
alloy containing 4°,, copper, 2°, nickel, 1-5°,, manganese, 
developed during the war, has proved very satisfactory. 
By altering the proportions of the constituents in this 
alloy and adding a small amount of titanium, which has 
been found to produce grain refinement in cast aluminium 
alloys, another valuable series of alloys has been produced 
with high mechanical properties at ordinary and elevated 
temperatures. One of the features of alloys of this series 
is a high proof stress. 

Recent progress in aluminium casting alloys is discussed 
by Dr. A. GC. Gwyer and H. C. Dyson, in which attention 
is directed to new British specifications. Some B.S. and 
Air Ministry specifications have been issued, though the 
former have been redrafts of existing specifications. Among 
the latter, specifications covering alloys of the R.R. type 
have been issued—R R50, R R53, and RR53B are 
covered ; and similar alloys in which cerium replaces 
titanium as a grain-refining agent are also covered by 
another specification ; another alloy of similar type con- 
tains chromium. A new specification covers ** Aeral,” a 
heat-treated alloy containing cadmium, which is added 
to improve corrosion resistance by its cathodic action ; the 
alloy also has outstanding machinability. The only non- 
heat-treated alloys covered by new specifications are a 
modified silicon alloy of medium silicon content, and a 
silicon alloy containing nickel, which improves the elastic 
and dynamic properties. Heat-treated alloys are favoured 
not only because of their increased strength, but because 
the ratio of proof stress or elastic limit to the ultimate 
tensile strength is raised, while the ductility and toughness 
are superior to that of the as-cast alloys. 

In discussing new applications, the authors refer to a 
development which may have far-reaching consequences 
viz., the Cross engine. This has an aluminium piston 
working in an unlined aluminium eylinder. It is claimed 
that as a result of using a special type of piston ring the 
wear is less than in the normal steel or iron cylinder bore 
with an aluminium piston. Attempts are being made to 
develop aluminium alloy bearings, chiefly to save weight 
in aero engines, but there is as yet no commercial applica- 
tion of specific bearing alloys. Mention is also made of 
aluminium moulds for rubber goods, which are being 
used to a considerable extent on account of their clean 
surface, light weight, and thermal properties. 

Duralumin has been studied in relation to the rotating 
beam endurance limit, and the results of tests are given in 
a paper by Dr. Eng. C. Pizzuto. The author states that the 
tempering of the cast alloy improves the static resistance, 
but has left the resilience and the endurance limit practically 


unchanged. He directs attention to the low qualities of 


these alloys when not forged or rolled. 

As the result of work on Mg-Al and Cu-Al alloys and on 
Duralumin, Prof. M. Goté and Dr. S. Sugiura discuss the 
modification of aluminium alloys and provide what is 
considered to be a basis for the explanation of the phe- 
nomena associated with their modification. The develop- 
ment of aluminium alloys and their properties forms the 
basis of an informative paper by Prof. Dr. A. Zeerleder, 
while E. H. Dix, jr., and Zay Jeffries discuss recent progress 
in aluminium allovs in America, in which they contrast 
the extensive use of heat-treated aluminium alloy castings 
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in the United States with their more limited employment 
in the European industries. Of these, the aluminium-copper 
alloys still comprise the larger tonnage, although the 
aluminium-silicon-magnesium and the aluminium-silicon- 
magnesium-copper alloys enjoy substantial use, especially 
in parts which cannot be easily cast. In recent years the 
heat-treated aluminium 10°, magnesium alloy has been 
supplanting the other heat-treatable compositions for 
applications requiring the maximum strength and shock 
resistance. 


Magnesium Alloys 


Two papers are presented which deal with magnesium 
alloys: one on the technology of magnesium alloys by 
Dr. G. Siebel, and the other on recent developments in 
magnesium alloys by Dr. J. L. Haughton. The first 
paper is concerned with alloys containing either one or 
more of the following constituents: Aluminium, zine, 
manganese, and silicon, in which aluminium is the chief 
alloying element. During the last two or three years, 
however, states Dr. Haughton, several new alloys have 
been developed. In some of these aluminium is still the 
chief added element. Thus, an alloy containing 8°, 
aluminium and 8°,, cadmium combines reasonable strength 
with good ductility. A more interesting series is that in 
which silver is added to the magnesium-aluminium alloys. 
Particular mention is made of an alloy which contains 
8-5°,, aluminium and 2-5 of silver, to which small 
quantities of manganese and cadmium have been added. 

Magnesium and many of its alloys lose strength very 
rapidly as the temperature is raised, and a considerable 
amount of work has been undertaken to find alloys which 
retain an appreciable proportion of their strength at 
temperatures up to 300° C. Some success has been attained, 
one of the most satisfactory alloys developed containing 
10°, of cerium and about 1-5°,, each of cobalt and man- 
ganese. This alloy is markedly inferior at room tempera- 
ture to other alloys mentioned, but the fall of strength 
with rise of temperature is very much less. 


Workability and Wear 


This sub-group is divided into a consideration of work- 
ability and of wear, five papers being presented on the 
former and eight papers on the latter. Only one paper is 
presented on plastic deformation, that by Prof. Dr. E. 
Siebel, while four papers deal with cutting; internal 
stresses in machined surfaces by Dr. E. K. Henriksen ; the 
turning, boring, milling and grinding of engineering 
materials is discussed by Prof. Dr. Ing. H. Opitz ; Prof. 
Dempster Smith deals with cutting tools, in which he 
considers the development of high-speed steels and the 
testing of tool steel. Some results regarding the cutting 
of metals are presented by Dr. Ragnar Woxen, in which a 
tool life equation is given. The author shows how the 
cutting speeds are determined for a certain tool life, and 
corresponding to arbitrary combinations of cutting depths, 
feed and plan angles, and how the coefficients in the tools 
life equation are calculated. Prof. O. W. Boston discusse- 
cutting properties of metals which involve a number of 
complex, independent factors. The factors of major 
importance include the metal being cut, the cutting tool, 
the cutting fluid, the process or type of machine, the size 
and shape of the cut, and the general cutting conditions. 
Different results are obtained by changing any one factor. 
These variables are discussed. 

Contributions to the subject of wear are made by F. le 
Chatelier and by Dr. Hans Meyer. Dr. F. P. Bowden and 
T. P. Hughes discuss the surface temperature of sliding 
metals and its influence on flow and wear; while exper'- 
ments on the abrasion of metals are considered by H. F. 
Smith. Wear in special cases is discussed in papers by 
Von Oberbaurat A. Pohl, Dr. Seizo Saito, Dr. Masuhiro 
Suzuki, and Samuel J. Rosenberg. 

In connection with this Congress, several interestin- 
visits have been arranged. 
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Lubrication in the Cold-working 
of Metals 


Slight alterations in the composition of a cold-rolling oil affects the operation 
toa marked extent, said Mr. R. Northmore, ina recent discussion before the Midland 
Metallurgical Societies, in which he dealt with a few of the applications of special 
oils in the cold-working of metals, a summary of which is presented in this article. 


slight alterations in the composition of a cold-rolling 
oil could affect the operation to any marked extent, 
but Mr. Northmore had no doubt that many were familiar 
with the snags which could arise from the use of unsuitable 
oils. Without going too deeply into the subject one point 
is closely connected with the theory of metal rolling—that 
is, whether the success of the operation depends upon the 
allowance of some slip between the metal and the roll 
surface at some place between the point of intake and the 
dead centre of the rolls. Considerable difference of opinion 
exists regarding this matter. Many people seem to prefer 
the theory that the metal is in effect extruded away from 
the roll surfaces after the dead centre is passed, in which 
case, of course, no slip would occur. This factor is in- 
fluenced by the choice of oil which allows the greatest 
possible amount of bite between the rolls and the metal, or, 
alternatively, a lubricant which allows the greatest possible 
amount of slip. It is probable that the majority of people 
would choose the oil giving the greatest bite, while extensive 
experiment seems to have proved this selection wrong. 
Supporting this view, Mr. Northmore stated that in 
every case where he changed a rolling oil to one of lower 
surface tension and enhanced lubricating value, improved 
rolling had always resulted, and in some instances a really 
remarkable increase in extension of the metal had been 
obtained, indicating that there was much truth in the 
theory of slip. The same effect is especially noticeable on 
foil mills, where the metal is maintained under tension. 
On the other hand, a difficulty is encountered here as normal 
methods of reducing surface tension and improving lubricat- 
ing value, such as the introduction of fats to a straight 
mineral oil, generally lead to complications with straining 
troubles in the annealing plant, a factor which is of growing 
importance, and which has recently been given much study. 
Considerable experimental work has been carried out in 
the use of soluble oils on high-speed strip mills, a particular 
advantage claimed being their ability to keep roll surfaces 
cool despite the considerable frictional heat developed by 
the high rolling speeds. It is also felt in certain quarters 
that the use of a soluble oil solution of, say, 10-to-1 con- 
centration instead of a straight rolling oil, minimises staining 
troubles in view of the smaller quantity of oil remaining 
on the strip passing to the furnace. It should not be over- 
looked, however, that the soluble oil must contain products 
nore likely to decompose into bodies of comparatively high 
avidity under the temperatures used in the furnace than 
would be the straight rolling oil. The reduction obtainable 
is of importance in that connection, and the question of 
sip plays an important part, as though a soluble oil would 
p emit the rolls obtaining a better hold on the metal, 
r hing like the same extensions were normally obtained 
a could be had with the straight product. 
ma particular mill, rolling very light-gauge metal, 
¢. ensions in the neighbourhood of two on each of three 
© \seeutive passes were obtained by the use of a specially 
* -cted straight rolling oil, but the best efforts with soluble 
© solution, even at very high concentrations, had only 
r-ilted in extensions of a little over half that figure. 
Av hough the extra speeds obtainable would justify the 
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inclusion of an extra pass to reach the final thickness 
required, a further difficulty was encountered in that the 
metal work-hardened during the preceding three passes 
to such a degree that it was almost impossible to obtain 
any further reduction on the fourth operation, and the 
introduction of an annealing process between these two 
passes would not seem justified at that stage. 

It is, of course, possible to obtain high reductions with a 
soluble cil by employing a very drastic tensioning device 
at the feed end of the mill to impose a drag on the strip, 
but, in such circumstances, the rolls invariably tend to 
pick up metal from the strip and reduce the quality of the 
finish. On the question of finish, however, under normal 
conditions of rolling, the finish obtained with soluble oils 
was remarkably good, despite the very much higher speed 
of the operation. 

Much work has been carried out recently with experi- 
mental dopes as surface tension-reducing agents, and whilst 
from a laboratory point of view these dopes are effective, 
under practical conditions they are not too successful. 
Apart from that, their usually rather low solubility in 
mineral oils, particularly at low temperatures, is a marked 
disadvantage. Another matter of considerable interest is 
the provision of suitable process lubricants for general 
stamping and press work, and in that category tube-drawing 
oils might be included. 

Much diversity of opinion exists with regard to process 
lubricants for stamping and press work, and it is difficult 
to make any general remarks. Pressing and drawing com- 
pounds containing reasonably large quantities of fillers, 
such as powdered chalk, are usually preferable, although 
even these fall short of perfection in many instances. 
Extreme difficulty seems to be encountered immediately 
any tube-drawing operations are attempted, and under 
such conditions specially prepared blends of sulphurised 
or chlorinated products usually seem desirable for success. 
In tube drawing, particularly in the high tensile stainless 
steel, most of the difficulty seems to be due to the failure 
of the lubricant to maintain a film between the plug and 
the inner surface of the tube, rather than between the tube 
and the die, and success would probably result from a 
closer co-operation between the designers of the plugs and 
those concerned with the formulation of suitable 
lubricants. 

It is generally agreed that a soluble oil provides the 
only really satisfactory method of lubricating and cooling 
the dies used in drawing non-ferrous wire, and an agree- 
ment had been reached as to the type of soluble oil which 
should be used for that purpose. The principal difficulty 
would seem to be the use of soluble oils, which form scum 
on slight contamination with acid, as it seems impossible 
to prevent the introduction of traces of acid from the 
pickling tanks, particularly in the early stages of the 
drawing operations, and if minute acidic contaminations 
result in scum formation, it is certain that the dies would 
quickly become clogged with copper dust and general 
debris, and result in the wire being broken. 

Another problem is the provision of a suitable lubricant 
for use in the reduction of steel wire, which numerous 
attempts to solve have not given satisfactory results. 
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Here, again, it is probable that a soluble oil would be the 
most satisfactory solution, but it would seem necessary 
to provide one with either a very high viscosity mineral 
oil base or some other means of providing adequate lubrica- 
tion for the more drastic work involved, and by so doing 
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the inherent stability of the solution is automatically 
reduced. It is becoming increasingly popular to copper- 
sulphate steel wire before reduction, in order to facilitate 
its passage through the dies, but residual traces of copper 
remaining on the wire bring their own difficulties. 


Corrosion ‘Tests of Welded Low-carbon 
Stainless Steel 


interpretation of results of laboratory corrosion 

tests of stainless steels. Three types of corrosion 
are usually recognised: (1) General, which is a simple 
chemical action over most of the surface; (2) pitting, 
depending upon surface conditions found in localised 
areas, and bearing no relation to structural features ; and 
(3) intergranular—7.e., localised corrosion progressing along 
grain boundaries. The unsatisfactory behaviour in service 
of supposedly corrosion-resistant alloys has been traced 
in part to intergranular corrosion that is associated with 
chromium-rich carbides localised in or at the grain 
boundaries. It is well established that heating within 
the temperature range of 550° to 800° C, accelerates the 
formation of these carbides, and hence increases the 
susceptibility to intergranular attack. During welding, 
certain portions of the metal adjacent to the weld are 
heated to within this range, consequently a welding test 
is frequently used to determine the susceptibility of 
material to carbide precipitation intergranular 
corrosion. 

Several laboratory corrosion methods have been recom- 
mended for testing materials that have been heated within 
the temperature range mentioned, and G. A. Ellinger and 
Leon C. Bibber have carried out an investigation,* designed 
to study these laboratory tests to determine their reliability 
for indicating the susceptibility to intergranular corrosion 
of welded low-carbon 18-8 steel. 

The material from which the welded specimens were 
prepared was plate of a low-carbon corrosion-resisting 
steel of the 18-8 type, purchased for general welding tests. 
Are welds were made with coated welding rods of about 
the same composition, and authors give the chemical 
compositions of the plate, welding rod and deposited weld 
metal, and also the type composition of the coating. 
Specimens consisting entirely of weld metal were prepared. 

Three procedures were used for determining the corrosive 
attack: (1) Immersion in copper sulphate-sulphuric acid 
solution ; (2) immersion in boiling nitric acid; and (3) 
immersion in boiling 6.V hydrochloric acid solution. The 
first two methods are widely used in corrosion testing of 
stainless steel, the other is an arbitrary method to measure 
corrosion in a medium which does not permit stainless steel 
to develop its normal passivi'y. 

In order to determine the effect of heat-treatment on the 
corrosion resistance, some of the specimens were heated 
for | hour at 980°C. and air cooled, others were heated 
for 1 hour at 650° C. and air cooled ; the remainder were 
left in the “ as-welded ” condition. All heat-treating was 
done in an electric muffle furnace. The specimens were 
packed in sand, in small metal boxes, which were sealed to 
prevent oxidation. 

Concentrated nitric acid at its boiling point has previously 
been used to produce intergranular corrosion in stainless 
steel. Evidence was obtained that this type of corrosion 
is the result of the selective attack by the acid on carbides 
that exist as networks at the grain boundaries. The 
cohesion between the constituent grains is destroyed and 
the material seriously weakened. Specimens of low-carbon 


interpretation controversy exists regarding the 


Jour, Research, US. Tureau of Standards, Vol. 18. 1937. 963. Copies 
of this research paper may be obtained from the Superintendent of Decuments, 
Washington, D.C., price 5 cents, 


stainless steel (0-06°,, of carbon) develop this type of inter- 
granular corrosion only after the specimens have been 
heated so as to permit the formation of a carbide network 
at the grain boundaries. Without such heat-treatment 
the amount of the grain boundary carbides was not sufficient 
to render the steel subject to intergranular corrosion by 
boiling nitric acid. 

A solution of copper sulphate in sulphuric acid has also 
been used to produce intergranular corrosion in stainless 
steels. It has been established by other investigators 
that the copper sulphate-sulphuric acid reagent does not 
destroy the carbides at the grain boundaries, but, instead, 
attacks the adjacent metal that has been impoverished in 
chromium through the formation of carbides. Low-carbon 
stainless steel (about 0-06°,, of carbon) is not subject to 
intergranular corrosion by this solution, presumably 
because the formation of carbides does not cause appreciable 
depletion of the chromium content of the metal adjacent 
to the boundaries. 

Weld metal of approximately the same composition as 
the plate was not susceptible to intergranular corrosion 
in nitric acid or in a copper sulphate-sulphuric acid solution, 
regardless of heat-treatment. Carbides were not found 
in the grain boundaries of specimens that had been heated 
to facilitate their formation, but were localised in delta 
ferrite pools scattered throughout the matrix, 

Low-carbon stainless steel, exposed to the action of 6N 
hydrochloric acid, lost weight much more rapidly than in 
either of the other solutions used, Weld metal that had not 
been heat-treated was attacked at a greater rate than plate 
metal. After heat-treatment, weld metal was attacked 
at a considerably lower rate than the plate. The attack 
is not intergranular, but is general over the exposed surfaces, 
and is severe and erratic. This reagent is of doubtful value 
for testing stainless steel of low carbon content. 


Tin Consumption Analysis 

Activity in the principal tin consuming industries is at an 
appreciably higher level than a year ago, according to the 
March Bulletin of the International Tin Research and 
Development Council, world tinplate production in January, 
1937, being 311,000 tons, against 275,000 tons in January, 
1936, while the output of motor vehicles has increased 
from 473,000 to 501,000. World production of tin in 
January, at 13,660 tons, was at practically the same level 
as in January, 1936. The following are the permitted 
outputs of the chief producing countries for the first 
quarter of this year, with the quota at 100%: Malaya, 
17,985 tons; Bolivia, 11,623 tons; Netherlands East 
Indies, 9,083 tons; Siam, 4,500 tons; Belgian Congo, 
3,300 tons ; Nigeria, 2,723 tons; French Indo China, 750 
tons, making a total of 49,964 tons for these seven countries. 

In the twelve months ended January, 1937, the con- 
sumption of tin in the U.S.A. increased by 19-5°, as 
compared with the previous year, but in the United 
Kingdom the increase was only 1-8°,. Consumption in 
Russia increased by 30-6°,, and in France by 21-9°,. 
Other notable increases are recorded for Czechoslovakia, 
38-5°,,; Belgium, 28-2°,; Poland, 42-1°, and Japan, 
18-8°,. The chief decreases occurred in Germany, 18-5% ; 
Sweden, 17-4°,,: and India, 9-4°%. 
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Recent Developments in Materials, 
Tools and Equipment 


Kaercher Salt Baths 
"T's Kaercher salt bath is already in extensive use 


in Europe in the light metal industry. The essential 

feature of these equipments is the fact that heat is 
generated at the bottom of the bath, so that the salt is 
thoroughly stirred by convection currents and uniform 
temperature distribution ensured, without the necessity 
for passing through the thickness of the bath from the 
outside, as in externally heated equipment. The internal 
heaters used in this design impart heat very quickly and 
uniformly to the salt, therefore, and the bath itself is not 
subject to deterioration by external scaling or by severe 
temperature stresses. 


A further point which may be stressed is the fact that the 
type of salt used for the heat-treatment process can be 
selected primarily with reference to its physical properties— 


minimum pick-up, 


evaporation, etc.—rather than with a 


view to its tendency to form an explosive sludge in the bath. 
With externally heated baths, the risk of explosion, when 
using certain types of salt, is appreciable since the sludge 
which is formed in the heat-treatment of aluminium alloys 
forms a blanket on the bottom of the bath and causes the 
latter to overheat to a point at which the sludge explodes, 


In this design, however, the sludge falls below the heating 
elements and is, therefore, not heated beyond the general 
bath temperature, 


risk exists. 


INSULATED LID THERMO-COUPLE ) 
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General arrangements of the rectangular type of Kaercher salt bath, 


The foregoing arrangement is made possible only by the 
special design of the heating elements. This enables the 
heated portion to be kept in the bottom of the bath only, 
while enabling the element to be withdrawn from its sheath 
for repair or replacement on the infrequent occasions 
when this is necessary. With this object the element is 
made flexible, being constructed of spiralled nickel- 
chromium wire in special refractory spacers. A bath is 
normally fitted with a number of elements, and any one 
can therefore be withdrawn from its sheath for attention 
while the bath is maintained in production on the remaining 
heaters. 

By minimising temperature gradient between the 
elements and the salt the life of the former is prolonged no 
less than that of the bath. A typical example is a Kaercher 
salt bath which has operated continuously for 6,000 hours 
without any detectable deterioration in either bath or 
elements. For the whole of the 6,000 hours, the bath was 
operating at or above 500°C. and the total output was 
approximately 1,000 tons of aluminium alloy. 

The need of limiting temperature variations in the heat- 
treatment of aluminium and its alloys was a basic con- 
s leration in the design of these salt baths. The arrange- 
nent of the heating elements is such that tests have shown 
variation greater than 3° C. between any two points in 
e on the largest bath of this type. In addition, a compre- 
h \sive system of control and safeguards ensure close 
a erence to specified temperature conditions. They are 
i od with a very complete system of safety devices. An 
® °m is operated and, if necessary, the heating elements 
s\ ‘ched off in any of the following contingencies :— 

') Leakage of salt from the bath. 
) Breakage of control thermocouple. 
) Excess temperature through control failure. 


The _ efficient 
and practical de- 
sign of this salt 
bath, which has 
evolved from the 
intensive de- 
velopment work 
and wide experi- 
ence of Messrs. G. 
Siebert G.m.b.H. 
of Hanau, is now 
available to 
British users in 
an equipment 
built entirely at 


Piciorial view of the salt bath, showing construction. 


the works of Birmingham Electric Furnaces, Ltd., and he 
incorporating the features of robustness and reliability so ne 
necessary to satisfy service conditions. As stated in the + 
last issue of this journal, Birmingham Electric Furnaces, : 
Ltd., have acquired exclusive manufacturing and patent er 


rights in these salt baths for Great Britain and the British 
Empire (excluding Canada), by an agreement with Messrs. 


G. Siebert. 


This salt bath is available in sizes to suit all 


output requirements, from small, circular, crucible type 
units to large rectangular baths, 30 ft. or more in length, 


and with loadings from 10 kw. to 500 kw. 


The general 


arrangements of the rectangular type are shown in the 
accompanying illustrations. 
The bath is constructed of very heavy gauge steel plate 


of special quality ; 


there is generous space between the 


bath and outer casing which is filled with heat insulation ; 
temperature control is the automatic, indicating type, 


adjustable regulator operated from thermocouples immersed 
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in the salt; multi-point control is provided in large units. 
Power input is regulated by switches to give maximum 
rate of initial heating and close control at low temperatures 
and with light loads. The cover may be either sliding, 
hinged, or patented parallel link-motion types; each is 
heavily insulated and close fitting, with motor operation 
on the larger sizes. 

Several hundreds of these equipments are in use through- 
out the Continent in aircraft and other works dealing with 
light alloys. It is noteworthy, however, that the first two 
of these baths will shortly be installed in this country, 
and it is believed that there is a wide field for which this 
equipment is particularly suited, 


Electrostatic Separation for Coke-Oven Gas 


N efficient and economical method of completely 
A removing the tar fog and dust present in coke-oven 

gases is the electrostatic, which results in the 
recovery of pure-white ammonium sulphate, a naphthalene 
of better colour, and a supericr quality of tar with no trace 
of emulsification. Also a tar- and dust-free gas is obtained, 
which allows of operation with modern fine-nozzle types 
of automatically-controlled burners, and the whole pipe 
system is protected against tar troubles. In addition, 
thickening of the wash oil used in the benzole scrubbers is 


Electrostatic precipitation plant at the Hams Hall power station, 


Birmingham. 


presented with a considerable saving in wash oil, and an 
increased benzole production. 

It is well known that the electrostatic method of dust 
separation was originated by Sir Oliver Lodge. The 
principle consists, it will be remembered, in causing the 
coke-oven gas or other gaseous medium containing solid 
and liquid particles to travel through towers or com- 
partments provided with a series of earthed metal plates 
or pipes, known as collector electrodes. Between these 
plates or in the pipes, hancg-rods or wires, acting as dis- 
charge electrodes connected to a high-tension (about 
60,000. volt) direct-current electrical supply. Consequently, 
a corona discharge takes place from the wires, and all the 
solid and liquid particles are electrified and repelled 
towards the earthed collector electrodes. These are pro- 
vided with motor-driven rapping hammers when solid 
particles are being separated, which fall into a suitable 
hopper below, while liquid particles merely run down to 
the bottom by gravity, and the gases pass on entirely free 
from particles in suspension, 

One of the main advantages of the electrostatic method 
is the extremely high efficiency, with up to 99-9°,, separa- 
tion of tar mist, which is not affected to any appreciable 


degree by the small size of the particles or the volume of 


the gas. Thus, particles, solid and liquid, below 10 microns 
(one micron equals one-thousandth of a millimetre) in size 
in the “ mist’ or “ fog stage are removed practically as 
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easily as large particles, which is not the case with 
mechanical methods of removal. 

Consequently, the sulphate of ammonia is pure white, 
and the tar does not emulsify because of the effective 
separation from water. For these and other reasons, such 
as considerable economies at the purifier beds and complete 
extraction of tar, dust, and water, the method is standard 
practice for treating the gases and vapours not only from 
the manufacture of metallurgical coke, but also town’s 
gas, low-temperature carbonisation smokeless fuel, and 
such operations as briquetting and the baking of carbon 
electrodes. 

Amongst the latest installations in course of construction 
by Lodge Cottrell Ltd. may be mentioned the new coke- 
oven plants of Dinnington Main Coal Co. Ltd., and the 
South Durham Steel and Iron Co. Ltd. (Cargo Fleet Iron 
Co. Ltd.), and the extensions to the existing detarrers of 
the same make at the works of Messrs. John Lysaght 
and Co., Ltd., Seunthorpe. 

The separation is also easily and efficiently carried out 
when the gas is in the heated condition. Thus coke-oven 
gas may be allowed to enter the electrostatic separators 
at about 176-194 F. (80-90 C.), so that every trace of tar 
fog in suspension is removed at an early stage, an important 
advantage in many cases. 

Another point also is that the final effluent is light 
coloured and considerably less toxic than usual, because 
of the effective removal of tar acids (higher phenols), along 
with the tar particles. In addition, the plant is relatively 
small in size, the back pressure is negligible, less than 
} in. W.G., and the temperature of the gas is not reduced. 

Because of the extensive experience that has been 
obtained, and the improvements in detail effected the 
method is also most economical, quite apart from the 
efficiency, the electrical power consumption being only 
of the order of 1 kwh. per 100,000 cu. ft. of gas, whilst the 
operation is also simple and free from continual super- 
vision or appreciable maintenance costs. The high-tension 
direct current is obtained by means of a small transformer 
rectifier fed from the ordinary low-tension supply, usually 
including the firm’s latest type of totally-enclosed oil- 
immersed metal oxide “ static’ rectifier for detarrer 
service. 

The value of the method for blast-furnace gas cleaning 
is also well known, and installations are now in hand for 
the Park Gate Iron and Steel Co. Ltd., Ebbw Vale Iron 
and Steel Co. Ltd., and the Shelton Iron and Steel Co. 
Ltd., whilst one of the latest completed installations is at 
the Guest Keen Baldwins, East Moor Works plant in 
Cardiff, following upon Corby (Stewarts and Lloyds), 
Pretoria (South African Iron and Steel Co. Ltd.), and 
Jamshedpur (Tata Co. Ltd., India). 


A New Raw Material for Industry 
Exhibition of ‘*‘ Neoprene ”’ 
Aw exhibition of “* Neoprene” is to be held by Imperial 
Chemical Industries Ltd., at the offices of the Federation 
of British Industries, 21, Tothill Street, London, S.W. 1, 
from April 26th to May Ist. 

In the past the search for synthetic materials of rubber- 
like properties has been merely with a view to finding a 
substitute for natural rubber. *‘* Neoprene,’ however, has 
certain definite advantages over natural rubber which 
make it of great importance to industry generally. It is 
a product which is as easily handled in the factory as 
ordinary rubber, but is far more resistant to heat and 
to the deteriorating effects of vegetable, animal and mineral 
vils than natural rubber. 

The exhibition will show articles which are being made 
from Neoprene” and Neoprene composition for use 
in the engineering, aircraft, textile, printing, automobile 
and other industries. Lectures will be given at 4 o'clock 
each afternoon on various applications of the material. 
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Metallic Corrosion Passivity and 
Protection 


O one who has been concerned with work on the 
N corrosion and protection of metals could fail to write 

with enthusiasm about Dr. Evans’ new book on this 
subject. It combines many excellent qualities. It is an 
authoritative work of reference and at the same time a 
readable survey of the whole subject ; moreover, it is 
right up to date at the moment of publication. It is also 
of outstanding value in that, unlike so many comprehensive 
works that merely collect the facts and often leave the 
reader hopelessly bewildered as to what to make of them, 
Dr. Evans gives a reasoned view of all the phenomena 
with which he deals, and so guides the reader in a simple 
and interesting way through the intricacies of a difficult 
subject. 

Naturally, the fundamental work on different aspects 
of corrosion and protective films, conducted over a period 
of many years by Dr. Evans, and his collaborators at the 
University of Cambridge, receives more extended treat- 
ment than that of other investigators ; but a fair hearing 
is given throughout to the work and views of others, 
including those whose opinions may not coincide entirely 
with those of the author. This seems a very proper at- 
titude to adopt, as a writer can deal in a more inspiring 
way with what he has seen and done than what he has 
read. 

The arrangement of the book is rather ingenious. Each 
chapter is divided into three sections, A, B, and C. In 
Section A the fundamental research on the subject matter 
of the chapter is described, and the general principles 
derived therefrom are discussed. In Section B_ these 
principles are applied to practical problems encountered 
in industry. These sections will be of the utmost value 
to industrial chemists, engineers, and metallurgists. 
Section C gives an elementary mathematical discussion of 
processes that can be represented by equations. While 
the C Sections are not difficult to follow by those who have 
not forgotten their elementary mathematics, the reader 
who does not care for equations and symbols can omit 
these relatively short sections without losing in any way 
the continuity of the book. The practical man will probably 
find the B sections most to his taste, but will appreciate 
them even better if he studies also the A sections. 

In this way Dr. Evans has succeeded in producing a 
book that will appeal immediately both to the pure 
scientist and the practical man. Chapter XII, entitled : 
“Influence of Contacts and Crevices,’’ may be cited as 
an example of how the scheme works. In this chapter 
Section A deals with fundamental research on corrosion 
at contacts with non-conducting substances, corrosion at 
contacts with other metals, and cathodic protection, and 
discusses fully the general principles involved. Section B 
discusses practical cases of corrosion occurring at crevices, 
rivets, welded joints, soldered joints, contacts between 
dissimilar metals, and the electro-chemical protection, 
and reviews them in the light of the foregoing principles. 
Section C is devoted to a condensed quantitative dis- 
cussion of the electro-chemistry of bi-metallic systems. 

'o enumerate the subjects covered in the rest of the book 
would be tedious, and would not give an adequate im- 
pr ssion of the vast amount of information contained. 
T! re must be few who could fail to find in it material 
be ring on their immediate corrosion problems. Among 
ti many attractive sections of the book may be mentioned 
soe of those dealing with the more practical aspects— 
es cially the sections on public fuel policy and corrosion, 
th corrosion of buried pipes, condenser tubes, hot-water 
su lies, boiler problems, materials for the chemical 
in istry, for building, for the food industries, for cooking, 
fo ‘he oil industry, and for use at sea, corrosion fatigue, 


METALLURGIA 195 


protection by metallic coatings, paints and painting, and 
the testing of protective coatings. The corrosion of alloys, 
a subject on which relatively little has been written, is 
treated in the theoretical part. Some readers may be 
disappointed to find that bronzes are scarcely touched 
upon. 

All research workers and those in charge of industrial 
operations concerned with metals, will require this book for 
constant use in their laboratories or offices. 

By Unick R. Evans, M.A., Se.D.; published by 

Edward Arnold & Co., 41/3, Maddox Street, London, 
W.1. Price, 45,/- net. 


Brass Stampings 


Tuts book is chiefly devoted to a consideration of some of 
the uses, together with the properties, of brass and other 
copper alloy strip and sheet, materials which are widely 
used for the manufacture of pressings and other products 
required in engineering and general industry. It brings 
together, in a convenient form, much information that will 
be of interest to the general body of engineers and others 
who are concerned with the specification and ultimate use 
of such products. The information is presented in three 
sections, the first giving a general introduction in which 
it is emphasised that strip and sheet copper alloys may be 
obtained within close dimensional tolerances and possessing 
a very good finish ; the second section deals with some of the 
more fundamental processes employed in the manufacture 
of strip and sheet products ; while the third section gives 
a general description of the types and properties of copper 
alloys in strip and sheet forms. The book contains much 
useful practical information, especially to users of strip 
and sheet copper alloys. Copies of this publication may be 
obtained on application to the Copper Development 
Association, Thames House, Millbank, London, S.W. 1. 


Drop Forging 

Tuis book is the sixth of a series of industrial textbooks 
edited by Dr. Perey Longmuir, designed to provide in- 
formation in a direct, concise and condensed form, and, 
in view of the paucity of literature on the subject of drop- 
forging, this volume will be appreciated by both students 
and operators. The authors define drop-forging, and give 
brief information on the types of drop-forging hammers 
and trimming presses and on plant layout. Considerable 
attention is given to dies, the types of steel used, working 
temperature, conditioning treatment, and design, and a 
chapter is given to the consideration of die-setting, an 
operation which is: not always given the importance it 
warrants. 

Types of furnaces, fuels used and methods of heating 
represent a field beyond the requirements of this volume, 
but brief notes on heating are given which are useful to 
the drop-forger. Probably the most interesting and 
informative chapter is that which deals with the actua! 
operations involved in drop-forging, trimming and sub- 
sequent manipulative operations. This chapter includes 
a series of illustrations and descriptive matter on the 
production of specific components by drop-forging. The 
authors discuss hot and cold inspection, and mention the 
economic value of hot inspection in keeping down the number 
of wasters.” The choice of die-block steel is briefly 
discussed, and also suitable trimming tool steels, while the 
final chapter is concerned with estimating, covering the 
weight of steel required per forging, the shape most suitable, 
and production figures. 

The authors have not wasted words in their presentation 
of the subject, and in that sense are to be congratulated, 
but, probably it would have been profitable to include 
heat-treatment operations which now often form part of 
the production of drop-forgings ; however, this does not 
detract from the useful information given. 

By C. Jonnson and J. Warsy; published by Charles 

Griffin and Co., Ltd., 42, Drury Lane, London, W.C. 2. 
Price, 4s. net. 
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A.S.T.M. 1936 Book of Standards 
Tue American Society for Testing Materials has issued 
its 1936 Book of A.S.T.M. Standards. This triennial 
publication contains all the standard specifications, 
methods of test, recommended practices and definitions 
formally adopted by the Society. The issue is in two parts 
—Part I giving in their latest form all A.S.T.M. standards 
covering metallic materials ; Part II, all standards relating 
to non-metallic materials. Both parts aggregate 2,400 
pages. In each part the specifications for a particular class 
of material are given first, followed directly by the test 
methods, definitions, ete. A complete subject index lists 
each standard under the principal subject covered, with 
the keywords in alphabetical sequence. This index, 
together with two tables of contents, one listing standards 
by the materials covered, the other in order of sequence 
of the serial designations facilitates the use of the book. 
Of the 181 standards in Part I, 109 cover the ferrous 
metals, steel, wrought iron, pig-iron and iron castings and 
ferro-alloys, while 60 relate to non-ferrous metals, including 
aluminium and magnesium alloys, copper and copper 
alloys, lead, nickel, zine, bearing metals, solder metal, 


deoxidisers, electrical-heating and electrical-resistance 
alloys. Twelve of the standards involve metallography 


and general testing methods. 

The section devoted to ferrous materials covers structural 
and rivet steel ; boiler steels ; steel for welding ; concrete 
reinforcement steel ; commercial bar steels ; steel rails 
and accessories ; spring steel and springs ; steel blooms, 
forgings, and axles ; steel wheels and tyres ; steel castings : 
steel tubes and pipe ; steel for high-temperature service ; 
zine-coated steel and iron articles ; wrought iron ; pig- 
iron and iron castings ; and ferro-alloys. 

The 60 standards relating to non-ferrous metals are 
yrouped according to the following  classfications :— 
Aluminum alloys ; copper and copper alloys (copper 
ingot ; brass and bronze ; copper and brass plates, tubes, 
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rods, etc. ; copper wire and cable) ; lead ; nickel ; solder 
metal ; white metal (bearing metal) ; zinc ; deoxidisers ; 
electrical heating and electrical-resistance alloys. 

Other standards in Part I cover grain size for classification 
of steels, metallographic testing of steel and of non-ferrous 
metals and alloys, radiographic testing of metal castings, 
thermal analysis of steel, Brinell and Rockwell hardness 
testing, tension-testing of metallic materials and definitions 
of terms relating to (1) metallography, (2) methods of 
testing, and (3) specific gravity. 

Copies of the book in blue cloth binding can be obtained 
from A.S.T.M. Headquarters, 260, South Broad Street, 
Philadelphia, Pa., U.S.A. Prices : Either part, $7.50 ; 
both parts, $14.00. 


Carnegie Scholarship Memoirs—Vol. XXV 


THE studies presented in this volume are a further con- 
tribution to the accumulation of knowledge in various 
fields associated with iron and steel. They include an 
investigation on the running quality of liquid malleable 
iron and steel by Dr. Ing. Wolfram Ruff ; work on non- 
metallic inclusions in metallic melts by Dr, Roland Mitsche ; 
further studies of the wire-drawing process by Edgar L. 
Francis, M.Sc, ; a study of the formation of graphite in the 
pyrolysis of organic compounds by Wm, Hook, B.Sc. ; 
further contributions on some aspects of the fatigue 
properties of patented steel wires, which concern the effect 
of low-temperature heat-treatment on decarburised wires, 
by E. T. Gill, B.Se., and R. Goodacre, B.Sc., Ph.D., and 
also a study of the endurance properties at high stresses, 
by R. Goodacre, B.Se., Ph.D. ; a memoir on the effect: of 
heat-treatment, ageing, and working upon the condition 
of carbon in steel, by Carl L. Shapiro, Se.D. ; a further 
study of the thickness of oxide films on iron is given by 
H. A. Miley, M.A., M.S., Ph.D. ; and an investigation on 

the allotrophy of iron by Hans Esser, 
Edited by K. HeapLtam-Mor.ey, published by The Iron 
and Steel Institute, 28, Victoria Street, London, S.W. 1. 
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Foolproof Stationary Pattern Write for our new lilustrated 
Chute Type Separator. Catalogue. 


48, High Street, 


Grams. ‘Boxmay.’ 


Tel. Brd. 1203.1 Erdington, Birmingham. 


Back Issues of “Metallurgia” 


WE have received a request to 


supply the following copies of 
“ Metallurgia 


January, 1930 
February, 1930 
November, 1932 
February, 1935 
December, 1935 
also Indexes to Volumes 1, 2 and 8. 


We are unable to supply copies of | 
these issues, and would appreciate any | 
reader, who may have copies of these | 
issues, sending them along to us, the | 
cost of which would, of course, be | 
| refunded. | 

| 

| 


Kennedy Press Ltd., 
| 21, Albion Street, | 
Manchester, I 
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Business Notes and News 


Aluminium Developments 


At the recent general meeting of the British Aluminium Co., 
Ltd., the chairman, Mr. R. W. Cooper, M.C., J.P., made 
reference to a number of new developments. Mention was 
made of the Brytal process, which is a method whereby the 
high natural reflectivity of aluminium is rendered permanent ; 
another new development is the production of a free-cutting 
alloy, of particular importance for automatic machinery ; the 
perfection of a new process for the production of hollow bars 
of complicated shape ; and a method for coating an aluminium 
alloy bar of any type with a thin pure aluminium. 

Mr. Cooper emphasised the importance of the steel industry 
as an outlet for aluminium, not only on account of the activity 
in that industry, but also because of certain new developments : 
the introduction of a series of new and more powerful magnet 
steels containing 10—-12°, aluminium, and owing to a growing 
interest in the control of grain-size in many classes of steel, 
for which aluminium has been found to play a very important 
part. Though the amount of aluminium per ton of steel is 
small, the total quantity consumed in this industry amounts 
to a large tonnage annually. 


Demonstration of Heat-treatment Plant 


A demonstration of heat-treatment furnaces and pyrometer 
equipment is being held with the co-operation of the North 
Eastern Electric Supply Co., Ltd., at the power demonstration 
room, Carliol House, Newcastle-on-Tyne, from April 14 to 23, 
1937 (excluding April 17—18), between 10 a.m. and 5 p.m. daily. 
The furnaces are manufactured by Wild-Barfield Electric 
Furnaces, Ltd., and include high-speed hardening furnaces, 
general batch-type furnaces, forced air circulation furnaces, 
and laboratory furnaces. Various types of pyrometers by the 
Foster Instrument Co., Ltd., are also on view. 

In view of the growing appreciation of developments in 
heat-treatment equipment, this demonstration will be of 
interest, and readers are cordially invited to inspect the 
furnaces under working conditions. 


New Colliery at Workington 


The United Steel Companies, Ltd., will proceed with the 
sinking and equipment of a new colliery at Workington, to 
work the undersea coalfield lying to the west of the area 
occupied by the companies’ works. There are approximately 
six square miles of undersea coal royalty, which it is intended 
to develop under this scheme, and the estimated reserves 
are very large. Shafts are to be sunk opposite the companies’ 
iron and steel works and new coke ovens ; they will be 21 ft. 
in diameter, and sunk to a depth of approximately 600 ft. 
from the surface. 

The first 150 ft. of each shaft will be sunk through sand 
and gravel (which contains water) by the freezing method of 
sinking, and will be permanently lined with cast iron and 
concrete. The remaining 450 ft. of each shaft will be sunk 
through the ordinary coal measure rocks by the ordinary 
method of sinking, and will be permanently lined with brick- 
work. Coal will be wound in the downcast shaft only, which 
will be fitted to deal with 2,000 to 2,500 tons per day. From 
the underground shaft sidings four large roadways will be 
driven seaward, parallel to each other, for a distance of 
1,500 yards, for the haulage of coal and transport of men, 
and for ventilation purposes. It is expected to cut the main 
band seam beyond a large downthrow fault to the west at 
thi. distance from the shafts. The main band seam is known 
to |. fully 9 ft. thick and of good quality in this area. Several 
othr well-known seams will also be available for working 
in this area. 

‘| e development of the colliery for full working will take 
son time, during which a considerable amount of employ- 
me: will be given ; when fully developed, this colliery should 
giv work for more than 1,500 employees. It will be entirely 
elec lcally operated, and mechanical methods of mining will 
be plied as far as possible. This new colliery will be well 
sit! od for supply to the new coke ovens, for delivery of coal 
to various inland markets by the L. M. and 8S. Railway 
syst a, and for shipment of coal at Workington Harbour and 
Doc . owned by the company, which are only three-quarters 
of -nile away. 
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1937 Naval Programme 


The first warships of the 1937 naval construction programme 
have been ordered. Subject to the settlement of certain points 
of detail, the Admiralty has placed the orders as follows : 
One aircraft carrier to Harland and Wolff, Ltd., Belfast ; one 
escort vessel to John I. Thorneycroft and Co., Ltd., South- 
ampton ; and one tug to Fleming and Ferguson, Ltd., Paisley. 

Though no details have yet been released, it is believed that 
the aircraft carrier will be of approximately 23,000 tons 
displacement, able to travel at high speed ; in such case the 
value of the contract would be in the neighbourhood of 
£3,000,000. 


Institute of Metals : 
Concession to Students 


The Council of the Institute of Metals announces the 
temporary suspension of the entrance fee of one guinea 
hitherto payable by student members. Thus it now becomes 
possible for a qualified applicant, under 24 years of age, to 
join the student-member class on payment of only one guinea— 
the amount of the annual subscription. 

The new scheme operates forthwith for a period of three 
years. Applicants whose names are submitted for approval 
at the next meeting of the Council—such names being received 
by the Secretary, the Institute of Metals, 36, Victoria Street, 
S.W. 1, not later than noon on April 29—may be elected at 
the beginning of July. As July marks the beginning of the 
Institute’s new financial year, students then elected will 
enjoy a full year’s membership in exchange for their guinea. 
They wil! receive exactly the same privileges as members 
(who pay an entrance fee of £2 2s. and an annual subscription 
of £3 3s.), with the exception that they will have no voting 
powers. The publications which they will receive each year 
include twelve issues of the Institute’s Monthly Journal and 
three bound volumes of Proceedings’ and Abstracts.” 

The Secretary will send the necessary forms and specimen 
journa‘s to intending applicants for student or ordinary 
membership, who write to him at 36, Victoria Street, West- 
minster, London, 8.W. 1. 


Scrapping Obsolete Blast-furnaces 


Five old furnaces at the Langloan Iron Works, Coatbridge, 
have been sold for dismantling. Six units of the Coltness Iron 
Co., at Newmains, are scheduled for destruction, and it is 
believed that seven old furnaces at Glengarnock Iron and 
Steel Works of Colvilles, Ltd., are also to be demolished. 
Dismantling of obsolete blast-furnaces in Scotland is probably 
due to the acute local demand for scrap iron. It is considered 
that a scrap yield of 800 to 1,000 tons would be obtained from 
them. 

The destruction of the redundant Scottish blast-furnaces 
would mark the end of an era in the industry. The Scottish 
blast-furnaces were built to reduce the easily smelted black 
band ores mined in the district. The fuel used was hard splint 
coal, from which it was possible to extract by-products from 
the blast-furnaces. The sale of by-products, including tar, 
oil, and various chemicals, gave a manufacturing credit of 
about 8s. per ton of pig-iron produced. Splint coal resources 
decreased, and the development of competitive chemical 
industries reduced the credit from the above figure in 1920 
to almost nothing a few years later. Most of the Scottish 
blast-furnace units went out of commission, and at one time 
only one was in blast. Recently there has been a partial 
revival, and fifteen units are in operation. Coke is the fuel 
now used, and the use of local iron has been limited by the 
coke supplies available in the district. 

The removal of the old furnaces which still stand in large 
numbers in Lanarkshire and Ayrshire opens up the whole 
question of the future of the Scottish pig-iron trade. Since 
the district no longer enjoys peculiar local advantages in the 
shape of easily smelted local ore and by-product recovery 
direct in the blast-furnaces, it is thought that future develop- 
ments will depend on the production of special irons. 


Personal 


Mr. R. Waddell, who was for 18 years General Manager of 
Messrs. Brown Bayley’s Steelworks, Ltd., Sheffield, has joined 
Messrs. Campbell and Gifford, Consulting Engineers, 17, 
Victoria Street, London, 8.W. 1. 


197 
| 
> 


ay 


98 


English 
Chinese 
Crude 


Solid 


Drawn Tubes 


* MeKechnie Brothers, Lte., April 


ALUMINIUM. 


ANTIMONY. 


lo 


BRASS. 
Ib. 1} 


Brazed Tubes ........ ow 8 
Rods Drawn ........ ae o 
*Extruded Brass Bars ..... o Oo 
COPPER. 
Standan!d Cash ........... 15 0 
Electrolytic “7 
Best Selected . os 
wow o 
Wire Bars 0 
Ingot Bars ..... 5 0 
Solid Drawn ‘Tubes Ib | 
Brazed Tubes ........... o 


FERRO ALLOYS. 


tungsten Metal Powder Ib 5 
Ferro Chrome, 60.70°,, Chr. 

Basis 60°, Chr. 2-ton 

lots or up 

2 4°, Carbon, scale Tl 
per unit ton 30 100 0 
6°,, Carbon, seale 7 
per unit ; «me 
= 6 8°, Carbon, seale 7 
Carbon, seale 7 

per unit 33 @ 
§Ferro Chrome, Specially Re 

fined, broken in small 

pieces for Crucible Steel 

work, Quantities of | ton 

or over, Basis 60°, Ch. 

Guar, max. 2°, Carbon, 

seale per unit 
Guar, max. 1°, Carbon. 

seale per unit..... 
SGuar. max, 0.5°, Carbon, 

seale per unit — 
tTManganese Metal 97 08°, 

Mn Ib o 3 
tMetallie Chromium 2 
§Ferro-Vanadium 25 50°, 8 
§Spiegel, 18-20%, ......... ton 8&8 5 0 


Ferro Silicon 


Basis 10°, seale 3 
per unit ton S O 
20) basis seal 
3.6 per unit 
15 50°, basis 15%. scale 
70 80°, basis 75°,,, scale 
7 per unit 
basis 90°), scale 
Ww per unit a 28 17 6 
$Silico Manganese 65 75°, 
Mn., basis 65°, Mn. .. 0 
§Ferro - Carbon ‘Titanium, 
Ferro Phosphorus, 20-25°, ton 22 0 
§Ferro-Molybdenum, Molyte Ib 4° 9 
SCalcium Molybdate ...... » 4 
FUELS. 
Foundry Coke 
S. Wales ... ‘112 6to. 1 0 
Scotland....... 1s 0 
Durham .. 1s 0 
Furnace Coke 
Scotland. 
S. Wales ... 1 7 6 
Durham 170 


10, 
Subject to Market fluctuations. 
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GUN METAL. 


*Admiralty Gunmetal Ingots 


*Commercial Ingots ....... 7s 
*Gunmetal Bars, Tank brand, 

lin. dia. and upwards... Ib. 0 


MARKET PRICES 


MANUFACTURED IRON. 


Scotland 


Crown Bars, Best ......... flo 
N.E. Coast 

10 

Lancashire 

Midlands 

Unmarked Bars...... from 

Nut and Bolt 

S. Yorks. 

Hoops from 

PHOSPHOR BRONZE. 

*DBars, Tank brand, | in. 

dia. and upwards —Solid Ib. £0 
tSheet to 1OW.G. ........ 
FRods 


F10°®,, Phos. Cop. £33 above B.S 
Phos. Cop. C38 above B.S. 


PPhos. Tin £30 above English Lugs 


PIG IRON. 
Scotland 


Hwimatite M Nos. 


Foundry No. 1 ....... 
No. 3 
N.E. Coast 
Hematite No. 1 .......... 
No. 3 
No. 4 
Silicon lrom......... 
Forge 
Micllanes 
N. Staffs. Forge No. 4..... 
Foundry No.3 .. 
Northants 
Derbyshire Forge............ 
Foundry No. 1... 
Foundry No. 3... 
West Coast Hematite ....... 


AND STEEL. 
export pig iron, maximum per 
centage of sulphur O-OLS, of 
phosphorus 0-025, 
Per English ton....... 
Billets, single welded, over 0-45 
Carbon. 
Per metric ton 
Per English ton 
Rods, over 0-45 Carbon. 
Per metric tom ........ 
Per English ton .. £18 
Rolled Martin Tron, basis price. 
Per metric ton 
Per English ton .. 


Wire 


tl4 


Rolled charcoal iron, finished 
bars, basis price. 

Per metric ton........... 

Per English ton.......... 

f.o.b. Gothenburg. 


4 
4 


5 0 


16 8 ¢21 


140 


Clifford & Son, Ltd., 
Buyers are advised to send inquiries for current prices when about to place order. 


§ Prices ex warehouse, April 10. 
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7 6 
7 6 
7 6 
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Kr. 170 


Kr.315-385 


Kr.365-415 


Kr. 285-300 


Kr.360 
tis 11 6 
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SCRAP METAL. 


£56 
52 

Aluminium Cuttings ......... 74 

Heavy Steel 
3 

Cast Lron 
3 
4 

Steel Turnings 
2 

Cast Lron Borings 
2 

SPELTER. 

£23 

27 

24 

25 

STEEL. 

Ship, Bridge, and Tank Plates. 
North-East Coast ......... 8 
8 

Boiler Plates (Land) Scotland. . 8 

(Marine) 
(Land), N.E.Coast 8 
(Marine) 
Angles, Scotland ............ 5 
North-East Coast 8 
8 

8 

Light Rails ...... es 10) Oto 8 

Shettield 
Siemens Acid Billets. ...... 9 
Hard Basic t6 17 6 to 7 
Medium Basie, £6 12 6 and 7 
Hoops........ 910 Oto 9 

Manchester 

Scotland, Sheets 24 B.G. 10 
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0 
0 0 
0 
0 0 
0 0 
0 0 
10 
6 0 
5 

1” 0 
> 

12 6 
5.0 
2 6 
0 
7 
5.0 
0 
0 
17 6 
17 6 
7 
7 6 
7 6 
0 
1 
I 0 
2 6 
2 6 
0 0 
1 0 
15 0 
0 
lo 0 


HIGH-SPEED TOOL STEEL. 


Finished Bars 14°, Tung- 


Finished Bars 18°, Tung- 

Extras : 

Round and Squares, 4 in, 

Under } in. to ” 
Round and Squares, 3 in se 0 
Flats under lin. .... 0 

sim.Xjim..... 
TIN. 
Standard Cash £272 
27 > 
271 


Tin Plates 1L.C. 20 14 box ... I 


Mi 
LEAD. 
27 


* Murex Limited, 


» 
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iT Walzmaschinenfabrik August Schmitz, 
G.m.b.H., Disseldorf, Germany 

TWO- AND FOUR-HIGH, CLUS- 

TER AND HIGH-SPEED ROLLING 

MILLS with forged and hardened steel 


rolls, for cold rolling iron, steel, brass, 
copper, aluminium, etc. 


AUXILIARY MACHINES 
OF ALL DESCRIPTIONS, 
slitting, straightening, and 
pickling machines, etc. 


COMPLETE 
PLANTS FOR 
ROLLING ALU- 
MINIUM, TIN 
AND LEAD FOIL 
in long length. 


FORGED AND 
HARDENED 
STEEL ROLLS of 
all dimensions. 


SILVER 
SOLDER 


FOR ALL PURPOSES 
SEND FOR SAMPLES 


PURCHASERS OF 


GOLD, SILVER AND OTHER 
PRECIOUS METALS CONTAINED 
IN RESIDUES ano WASTE MATERIAL 


CHARLES HARROLD & CO. LTD. 


Bullion Dealers, Assayers & Refiners, 2& 3, St. Paul’s Square, BIRMINGHAM 
Re Central 3102 (3 lines). Telegrams : “‘AURUM, BIRMINGHAM.” 


| 
| 


R.R. 56 Connecting Rod 
Beamping for the De Havilland 
Six,’ 200 H.P, Aero Engine. 
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CONTROLS YOUR CASE-HARDENING 


NOTE THE PART NOT TREATED IN THE ABOVE PHOTOGRAPH. 


KASENIT 


CARBURISING AND 
ANT!I-CARBURISING 


COMPOUNDS 


Are you willing to try a new method of doing an old job ? 
Then try “ Anti-Cementite "in paste or powder form 
for local case-hardening. Copper plating, claying up, or 
machining off, after carburising those parts required soft, 
are all old methods, each having disadvantages. 


* Anti-Cementite '* will combine the good points of the 
old methods, with none of their bad ones. 


The limits of the Kasenit carburised sector are clearly 
shown in the stee! bar. You will note that the rest of the 
circle is eventy clear of * case."’ 


Sample on request to prove results. 


SOLE MANUFACTUFERS 


KASENIT LTD. 


7 Holyrood Street, LONDON, S.E.!. 
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ANTI-CEMENTITE 
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“ The furnace illustrated is a 1}-ton Heroult unit, operating with Acheson Graphite 
Electrodes, in the Works of The National Steel Foundry (1914) Ltd., Leven, through 
whose kindness this illustration is possible.”’ 


BRITISH ACHESON ELECTRODES Ltd. 


TOWN HALL CHAMBERS, SHEFFIELD 


ETHER 
PYROMETERS 


THE MOST SIMPLE AND ACCURATE SYSTEM OF 


AUTOMATIC TEMPERATURE CONTROL 
FOR GAS, OIL AND ELECTRIC FURNACES. 


ETHER LTD., 
Tyburn Road, Erdington, Birmingham 


EAST 1121. 
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IN. THE. — OF 


ORGINGS 
EXTRUSIONS 
STAM PINGS 
CASTINGS EPC. 


MAGNESIUM. CASTINGS. PRODUCTS LIMITED 


BUCKINGHAM AVENUE,SLOUGH “PHONE SLOUGH 822 : GRAMS: MAGNESIUM, SLOUGH 


Designers and manufacturers of 


every type of furnace for all 


industries. Special Purpose 


furnaces of every description for 


all fuels and for either continuous 


or intermittent working. If you 
have a heat treatment problem 


send for an Incandescent Engin- 


eer to solve your difficulties. 


Gas-fired refractory-roller hearth furnace for 
eral heat treatment of forgings, as 
mstalied in the works of a leading British 


cial vehicle turer. The fur- 
nace is provided with oil and water quench- 
‘Gre : Repeat, Birmingham 
ing tanks. 
NORTHERN OFTICE & WOR 


Selas Works, City Road, Manchester 
ne: Central 2648. 


‘ 
> j 
¥ 
TGS. 
PECIAL PURPOSE FURNACES 
if 
i 
— H 
| 
#####=— 
16, Grosvenor Piace, $.W.! 
"Phone: Sloane 7803. | 
| j 
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Steelworks 


We design and build complete Steelworks Plants, i.e., Open-hearth, Basic 
Bessemer or Electric Steelworks, with all accessory equipments, auxiliary 
machines, cranes, and transporting plants. 


E. HAFELS, 119, VICTORIA STREET, LONDON, S.W. | 
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\ \ THIS IMPROVED POT (RH20) CONTAINS SOME 38% AL, O,. ITS RATE OF EROSION IS 
REDUCED BY MEANS OF SPECIAL TREATMENT OF CLAY AND PROLONGED BURNING ; 
IN KILNS. IT PROBABLY REPRESENTS THE GREATEST STEP THAT HAS YET TAKEN ' 
PLACE TOWARDS IMPROVING THE PROPERTIES OF A STRAIGHT CLAY NOZZLE. Vf 


QUOTATION FROM AN ARTICLE, “THE INFLUENCE OF NOZZLE REFRACTORIES ON 
TEEMING SPEEDS OF INGOTS,” BY A. JACKSON IN SEPT. ISSUE OF METALLURGIA. 


Persistent concentration on the improved qualities of refractories, in close co-operation with 
various steelmakers, coupled with the application of modern plant and methods of production, has 
influenced the whole range of our casting-pit refractories, for which we claim a distinct superiority 
in both finish and performance. 


SLEEVES NOZZLES STOPPERS 
BOTTOM CASTING REFRACTORIES 
INGOT MOULD TOP BRICKS 
CORES (OR DOZZLES) 

H.F.F. TUNDISHES 


THOMAS MARSHALL CO. (LOXLEY) LTD. 


LOXLEY NEAR SHEFFIELD 
‘ 4 Grams : Marshall, 


| 
i 
| LADLE BKS. a: 
etc. 
ANUFACTURERS OF FIRECLAY REFRACTORIES 
| r= 


Illustration shows continuation of 

erection of central coking installa- 

tion to the order ef the South 

Durham Steel and Iron Company, 
Limited. 
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GiBBONS-KOGAG HIGH TEMPERATUR 
OVENS AND PLAN 


- Already operating at the works of : 

The Cargo Fleet Iron Co. Ltd., Middlesbrough 
Messrs. J. & J. Charlesworth Ltd., Wakefield 
The Mitchell Main Colliery Co. Ltd. 


The South Durham Steel and Iron Co. Ltd. 
(In Course of Erection) 


Also Manufacturers of the Gibbons (Cellan-Jones) Low Temperature 
Coke Ovens and Licensors of the Gibbons-Goldschmidt Benzol Flue 


j 
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Trade Mark 


Copper 
Conduit 


Department, The Mond Nickel 


Birmingham. Electrical Contractors : 
Ltd., High Street, Aston, Birmingham. 
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Installations 


The Laboratory of the Research and Development 


About six miles of “Broduit’’ copper conduit have been installed throughout these laboratories. 
The corrosion-resisting properties of the conduit itself and the watertightness of the soldered 
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joints render the “Broduit’’ system of particular value where it is necessary to bury conduit 


in plaster, concrete, ctc. 


* Broduit "’ is a registered Trade Mark, the property of the Broughton Copper Company Ltd., a subsidiary company of I.C.1. Metals Ltd. 
Full details of this systom are given in the booklet published by |.C.I. Metals Ltd., entitled ‘‘ The Broduit Copper Conduit System 


for Electric Wiring,’’ which will be supplied on request. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 


Dept. MI2, IMPERIAL CHEMICAL HOUSE, MILLBANK, LONDON, S.W.lI. 
SALES OFFICES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, DUBLIN, GLASGOW, HULL, 


LIVERPOOL, LONDON, MANCHESTER, NEWCASTLE-ON-TYNE, 


SHREWSBURY, SWANSEA, 


INDUSTRIAL 


CORNWALL ROAD, SMETHWICK, 


TEMPERATURE INDICATING 


aso RECORDING 
EQUIPMENT 


Specialists in the manufacture of Electric 
Furnaces for all industrial purposes, 
METALECTRIC FURNACES LIMITED are also 
makers of accurate and reliable temperature 
indicating and recording pyrometers having 
a range up to 1400 deg. Centigrade. 
. . « Stringent supervision and control during 
manufacture ensures the accuracy of each 
component, and METALECTRIC Industrial 
Indicators can be depended upon for con- 
tinuous service under the most arduous 
industrial requirements. ... Write now for 
our catalogue. 


BIRMINGHAM 
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Clean 


lron 


Machine cast iron is clean—all 


iron-—free from sand fused on the 


surface. The absence of the 


usual siliceous skin exposes the 


whole surface at once to the 


melting process, gives quicker 


melting and requires less coke in 


the cupola. A fuel saving of 


quite 20% is common, besides an 


economy in limestone for fluxing, 


up to 50% 


Machine cast pig iron is uniform 
throughout the whole cast, easy 


to handle by hand or magnet; 


there are no unwieldy sows and 
the iron can be broken readily as 
it is notched for this purpose. 


THE UNITED 

Write for the leaflet ‘* Machine Cast Pig Iron”’ 
\ to the Publicity Dept., The United Steel Com- 
COMPANIES LTD panies Ltd., 17, Westbourne Road, Sheffield, 10. 


WORKINGTON 


MACHINE CAST PIG IRONS 


WORKINGTON IRON & STEEL COMPANY + WORKINGTON + CUMBERLAND 
BRANCH OF THE UNITED STEEL COMPANIES LIMITED 


W.31 


= 
it 


Vrorks of Messrs. 
It 
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The continuous fur- 7 ei, : The furnace is fired 
nace shown in the with blast furnace 
above itlustration is gas but provision is 
‘nstalled at the Car- made for the addition 
of coke oven 
is of the cross- 
wins tron & Steel Co. fired automatic type, 
Led. is used for in which the air 
heating the dlooms onty is regenerated, 
heated. 


Guess, Keen, Bald- 


fer «a light 


section mill 


Continuous Sueeess... 
Heating Eeonomies ... 


Modern design, robust construction, economical working, and close control 
of temperatures and atmosphere are leading features of Priest Furnaces. 
The illustration shows one of many furnaces recently installed in Industrial 
Plants of the most modern type; in all cases with satisfactory results. 


ALBERT RD. MIDDLESBROUGH 


14 
va 


Aprit, 1937. METALLURGIA 15 


lest of all control pyrometers. 


From 


THE ORIGINAL MECHANICALLY-OPERATED MERCURY SWITCH CONTROLLER 


ELECTROFLO 


fully descriptive cata- 
logues and interesting 
articles on Automatic METERS COMPANY LIMITED 
Furnace Temperature 
& Atmosphere Control. ABBEY ROAD, PARK ROYAL, LONDON, N.W.10 


Temperature aad Atmosphere teal 


First favour becauBe seven years Of industrial service oo 
have given it an unas§ailable reputation for reliability. Re- -- 
liability is fundamental§ no other ‘feature’ can compensate af 
for paknesses design which carry the seeds of 
expensive bgeakdowns. 
The Electroff® is the sin [Ii - 
this simplicit¥ comes the)jexceptional accuracy and reliability ey 
which have fearned it the unqualified approval of every ai 
prominent fughace buildeg. and innumerable users of indus- 
trial heat tredtment furnages. 
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GIBBONS 
FURNACES 


Four of a group of ten Gibbons’ town’s gas-fired carburizing furnaces, 
fitted with Electroflo automatic control, at the works of Messrs. 
Wolseley Motors (1927) Ltd. 

Reliable results sought in heat-treating practice depend upon the 
proper combination of the man, the furnace, and the material. 
Good material is entitled to proper treatment in good furnaces, 
and both should have the services of good men. 


No two cases are alike, and no type of furnace has a monopoly 
on uniformity of heating or economy in operation; for this reason 
we, as specialists, design heat-treatment furnaces to suit your 
particular conditions and products; in this way reliable results 
can be assured, with the utmost economy. 


GIBBONS BROS 
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HEAT TREATMENT FURNAGES 


DESIGNED FOR ECONOMY 
BUILT FOR SERVICE 


We design Furnaces to suit your 
particular Heat Treatment operations 
and to use whatever type of fuel you 
can most conveniently obtain. 


APRIL, 1937. 


Our experience, extending over forty 
years, is at your disposal toenable you 
to decide how your heat treatment 
problems can be solved both from 
the point of view of economy and 
service. 


DOWSON & MASON 
GAS PLANT COMPANY 
LEVENSHULME,MANCHESTER. 


ELECTRIC STEEL FURNACES 


with Basket Charging and Vessel Turning Gear 


enable huge savings to be made in the costs of breaking up and charging scrap. 


This Bulky Scrap 


is brought along from the scrapyard and insert- 
ed just as it is in the furnace by our patented 
charging basket. The basket shown in the illus- 
tration contains a charge of 15 tons, made up of 
steel rolls and tops. The charge is not dropped 
on to the hearth of the furnace but laid gently 
down on to it without the slightest bump. 


Further particulars may be had on application to : 
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Open Hearth Acid and Alloy Steets for Forging, Machining 
and general purposes. Supplied in Blooms, Billets, Slabs, 
Rounds, Squares, Flats, Hexagomi and Special-Sections to 
peg yitements. 
~All classes of Steel to comply with War Office, Admiralty, — 
Air Miaistry and British Standard Specifications : select 
Steels to B.S.S. 2S6:and 351. 


= BARROW HAMATITE STEEL CO. 
OW-IN-FURNESS, ENGLAND 
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Please send me your booklet “MODERN METHODS OF CASE- 
HARDENING and details of the ‘CASSEL’ FURNACES. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
Dept. C. 6. IMPERIAL CHEMICAL HOUSE, LONDON, S.W.1. 


Sales Offices at Belfast, Birmingham, Bradford, Bristol, Dublin, Glasgow, Hull, Leicester, Liverpool, London, 
Manchester, Newcastle-on-Tyne, Peterborough and Shrewsbury. M.27 
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for light metal sheets. 


SCHLOEMANN 


AKTIENGESELLSCHAFT DUSSELDORF GERMANY 


| ing Mill: 
| | Three=High Gold Rolling Mar 
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ROLLING MILLS 
€ AUXILIARY MACHINERY 


HYDRAULIC SHEET STRETCHING MACHINES, 
GANG SLITTING MACHINES, WIRE-DRAWING MACHINES, 
SWAGING MACHINES, STRAIGHTENERS €REELERS. 


Apri, 1937. 


H.S.E. Type Two-High 
Finishing. Mill for thin 
strip fitted with 10 in. 
rolls and designed to 
run at 300 ft. per 
minute. Provided with 
automatic coiler with 
friction clutch to regu- 
late tension and pedal 
operated clutches for 
stopping, starting, and 
reversing. Direct drive 
from moter with fric- 
tion clutch for stopping 
and starting rolls. 


Telegrams 


Telephone : 2750 CO. BEDFORD 


RECENTLY PUBLISHED ‘12/6 Net 


“Sea Chiff” Brand HARDNESS OF METALS 


By Prof. F. C. LEA, O.B.E., D.Sc,, M. Inst. C.E., M.I. Mech. E., etc 


Dean of The Faculty of Engineering, University of Sheffield. 
and Contents :—Introduction—Indentation Tests : Static—Herbert Pendulum 
Hardness Tester—Scleroscope Hardness Tester—Hardness of Metals at 


| Elevated Temperatures—Dynamic Hardness—-Elastic Recovery of Indertations 
| 


Hardness and Other Properties Distribution of Diamond Pyramid Hardness 
| in Hot-drawn Rod and Cold-drawn Wires—-Hardness and Embrittlement of 
| Steels-Hardness and Fracture—Specifications of Hardness, and Accuracy to 

be Expected in Measuring Hardness--Hardness of Rocks and Like Substances 


General Comparison of Results from Various Machines and Indentors of 
Varying Forms index of Tables. General Index. 


TU BES, SH KETS, RODS and WIRE Medium 8vo. 141 pages. 85 illustrations (including many sraphe) and 52 Tables. 


Price 12s. 6d. net. Postage 6d. Abroad 


“A thought-provoking book . . . All will 

| find this book interesting and informative’’—Metallurgia 


* Aldurbra “ Aluminium-Brass Condenser Tubes, 
Protected under B.N.F Patent No. 308617—1929. CHARLES GRIFFIN & co., LTD. 
Manganese Bronze. Yellow Metal. Naval Brass. Gun Metal. 42, Drury Lane, LONDON, W.C.2 
High Conductivity Copper Bars and Strip. 


Tin, Lead, Zine and Compo Wire and Strip. 
Chill-Cast Phosphor Bronze Bars. 


Engraving Bronzes, Gilding Metals, and Engraving Brasses. There is a **HARDENITE”® case-hardening 
Phosphor Copper and Phosphor Tin. compound suitable for any  case-nardening 
Non-Ferrous Wires for Metal Spraying. operation, whether it be a question of uniformity, 


a, quick penetration, repetition, absence of freckle, or 
rapid case-hardening in the open hearth. 


Guirroro & Son “Hardenite” compounds are made solely by 
BIRMINGHAM The 

AMALGAMS Co., Ltd. 
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have prov inently satisfactory 
for cold rolled Sheet of every 
AKTIENGESELLSCHAFT: MAGDEBURG 
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BOX TYPE 
MUFFLE FURNACES 


for NORMALISING and CASE-HARDENING 
used in the 
MANUFACTURE 
of 

NAPIER ENGINES 
by 


D. NAPIER & SONS LTD. 


ELECTRIC RESISTANCE FURNACE COMPANY LIMITED 


17 VICTORIA ST., LONDON, 5S$.W.1 
ABBEY (7lines). - ELECTRIFUR, PHONE, LONDON 
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SWITCH AND 
_ CONTROL GEAR 


METALLURGIA 


WARD- LEONARD 
“ILGNER SET 


AprRIL, 1937. 


A complete reversing 
Mill equipment for a 
5,000 h.p. 55/140 
r.p.m. Motor. Maxi- 
_ mum peak torque 
| 750 tons-feet, 
49/140 r.p.m., 
equal to 15,500 
h.p., at the Cargo Fleet 
Ironworks of the South 
Durham Steel and Iron 
Co. Ltd. 


TROPOLITA 
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— ROLLING-MILL 
MOTOR 
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BIRLEC-DETROIT Model LFA, 
350 Ibs. per hour furnace at Leys; 
Malleable Castings Co., Limited. 


Messrs. Leys Malleable Castings Co., Limited, are 
specialists in the production of castings for use in 
abrasive conditions. 


Nickel-chrome Alloy Iron is the material and a 
primary factor is the rigid control of composition. 


A BIRLEC-DETROIT Rocking Arc Meiting furnace is 
used—naturally. 
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REYNOLDS TUBE COMPANY LIMITED, TYSELEY, BIRMINGHAM. 
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If the Swing Bridges of 50 years 
ago had had Aluminium Alloy members 


mm their construction==the expression one 


good turn deserves another” would have been 


less bitterly pregnant in meaning to the operators. TO. 


DAY, of course, Electricity is the modus operandi. Yet far more 


substantial bridges, of less weight, and designed to carry heavier 
trallic are now possible- thanks to Reynolds’ Tubes, Rods, 
Sections in Aluminium and Magnesium Alloys. 


RE YN’ Ot8.OD 


Reserved for 


Ofenbau-Akt.-Ges., Dusseldorf 
Kaiserswerther Strasse 105 


Manufacturers of modern heat and heat-treatment 
furnaces including batch, car, duplicate heating, 


pusher, conveyer, and all recent types of furnaces 


for all industries. 
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SIEMENS 
ELECTRIC FURNACES 


FOR THE HEAT TREATMENT OF 
ALUMINIUM AND ALUMINIUM ALLOYS 


ELECTRICALLY HEATED TRUCK-TYPE FURNACE WITH FORCED-AIR CIRCULATION 
200 kw. FOR THE HEAT TREATMENT OF LIGHT ALLOY BILLETS 


LATEST DESIGNS IN ALL TYPES OF FURNACES WITH 
FORCED-AIR CIRCULATION 


SHAFT AND INCLINED HEARTH FURNACES 
TRUCK-TYPE AND TROUGH FURNACES 
MUFFLE AND ROTARY HEARTH FURNACES 
SALT-BATHS AND MELTING FURNACES 


SIEMENS-SCHUCKERT (Gt. Britain) LTD., BRENTFORD, MIDDX. 
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COVER THE 


MANUFACTURING 


\e ABMTM greup of machine-tool makers covers the whole 
field of machine-iool building, giving the engineer at home and 
abroad a unique manufacturing and sales service. 

Apart from the main specialities of the Associated firms, as given 


below, customers have the advantages of the pooled research, the 
accumulated experience and the entire technical resources of the 
whole group. 


The abundant advantages thus provided by group co-operation 
will be obvious. The after-sales service provided is of a kind 
beyond the scope of the single manufacturer. 


THE MAIN SPECIALITIES \ 
of the Associated Firms are as follows 


Drillicg Machines. James Archdale & Co., Ltd. Bir- 
mingham. 

Lathes. John Lang & Sons, Ltd., Johnstone, 
Glasgow. 

Boring Machines and George Richards & Co., Ltd., Man- 

Boring Mills. chester. 

Gear Cutting Machines. J. Parkinson & Son, Shipley, Yorks. 

Grinding Machines. The Churchill Machine Tool Co., 
Ltd., Manchester. 

Capstan & Turret Lathes. H. W. Ward & Co., Ltd., Birming- 
ham. 

: Planers, Shapers and The Butler Machine Tool Co., Ltd., 
Slotters. Halifax. 


Kendall & Gent (1920), Ltd., Man- 


4 Vertical Millers 
Plano Millers 


Screwing Machines chester. 
Broaching Machines 
Milling Machines. J. Parkinson & Son, Shipley, Yorks. 
Jas. Archdale & Co., Ltd., Birming- 
ham. 


For further particulars write to: 


17, GROSVENOR GARDENS, 
LONDON S.W. 1. 


per 
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EXTRUDED 
SECTIONS SIMPLIFY CONSTRUCTION 


Extruded sections, available in thousands of different forms, effect economies in | 
modern constructional methods. By the suitable choice of one of our alloys— a 
strengths of which range from 64 to 28 tons per sq. in.—and by choosing suitable 


extruded sections, maximum strength can be obtained with minimum weight. 


* 
4 


NORTHERN ALUMINIUM CO LID 


BUSH HOUSE ALDWYCH, LONDON, W.C.2 Telephone: TEMPLE BAR 8844 6 lines, 
And at BIRMINGHAM, MANCHESTER, BRISTOL, COVENTRY, GLASGOW and BANBURY 


Mio 


¥ 
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Sand cast diesel cylinder 
head in R.R. 50 — by 
courtesy of Messrs. High 
Duty Alloys Ltd. 


for cylinder head castings 


The thermal efficiency of Aluminium being three 
times that of iron, cylinder heads cast in aluminium 
keep cooler and heat more evenly, and so avoid 
the main causes of pre-ignition. The higher com- 
pression ratio thus made possible enables an 
increase in efficiency of at least 104% to be obtained 
in petrol engines of the types most commonly used 
by British motor manufacturers, and a much 
higher percentage in larger engines. Another 
advantage of aluminium cylinder heads is the 
reduction of total weight. 

Write to us for information on the use of 
aluminium as a casting metal. 


ALUMINIUM 
“Bush Froude 4 


TEMPLE BAR 8844 (10 tines) LONGO 


HIGH PURITY ALUMINIUM INGOT #3RQUNDRY ALLOYS 
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STERLING METALS LTD 


STANDARD, TYPE 


METALLURGIA 


You will then 
be able to re- 
fer to contents 
of previous 


issues easily. 


METALLURGIA. 


Architectural Uses of Aluminium 
Applied in the Building of New 
Laboratories 


The new Banbur y Laboratori ies of 


the Northern Aluminium Co., 
Lid., provide another indication 
of the rapid development and 
application cf aluminium. 

Modern Methods of Alloy Steel 
Analysis. By Bb. Bagshawe, 
Some developments during the 
past thirty years are given which 
have revolutionised the whole 
structure of metallurgical analysis. 

Brighter Britain “a 

Bright Pickling of Copper and 
Brass. By E. Halls 
A hichromate-sulphuric pickle 
yields very good results, and the 
use of aluminium pickling baskets 
is recommended. 

Cold- rolling Strip Metal ‘ 
The design of strip mills has heen 
a subject of much study. In this 
article reference is made to some 
recent work. 

Anodic Coating of 
Alloys .. 
Magne sium may he anodined ina 
bath of sodium phosphate and 
sodium dichromate. The film 
obtained combines both corrosion- 
resistance and paint-holding pro- 
perties. 


Contents. 


The Heat-treatment of Structural 
Steel. By Loxley 
Heat-treatment is a vital ope ration 
in the fabrication of most metal 
parts. In this article the author 
presents some general observations, 
which will be followed in a sub- 
sequent article by some practical 
points. 

Correspondence 

Aluminium Alloy RR 56 

Some Notes on Drop Forgings 
Mechanical work multiplies the 
strength of the material ; for this 
reason the demand for drop forg- 
ings is increasing. 

Metallurgical Progress the 
Electrical Industry. By L. 
Sanderson 
Some recent developments of 
special interest to the electrical 
industry are briefly reviewed. 

Growth of the Platinum Industry 

International Association for Test- 
ing Materials. 

Lubrication in the Cold- working 
of Metals 
A few of the applications of 
special oils are discussed in 
relation to the cold working of 
metals. 

Corrosion Tests of Welded Low- 
carbon Stainless Steel 

Recent Developments in Materials, 
Tools and Equipment 

Reviews of Current Literature 


For APRIL, 1937. 
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UP to 60'!. 
REDUCTION PER PASS 


is obtained on this Cold-Rolling Mill for 
ferrous and non-ferrous metals, at a speed of 


up to 100 mm. (330 ft.) per min. The 
resulting output per hour far surpasses the 
customary figure. 


Additional advantages : 


Extremely short time for adjustment 
and high accuracy of gauge obtained. 


The machine is made for strips up to 260 mm. 
(10 in.) wide and for final thicknesses ranging 
from 1 to 0.1 mm. (.04 to .004 in.) 


When in the market, 
send us your enquiry 


MASCHINENBAU A.-G. Formerly 


Ehrhardt Sehmer 


SAARBRUCKEN 


Aprit, 1997. 


‘SHORTER’ 


SURFACE HARDENING 
PROCESSES (Patented) 


SPECIFY 
SHORTERISING ’ IN 
ALL CASES OF WEAR 


SEND YOUR WEAR 
PROBLEMS TO US 


Please apply : 
Shorter Process Co. Ltd. 
Celtic Works, Savile St., 


SHEFFIELD 


ADVERTISERS’ ANALYSIS 


Imperial Chemical Industries, Imperial Chemical Houne, 
London, S.W. 1. 
Aluminium 
Aluminium Union, Ltd., Bush House, London, W.C.2, 
British Aluminium Co., Ltd., King William St., London, E.C.4. 
High Duty Alloys, Ltd., Trading Estate, Slough. 
Wm, Mills, Ltd., Birmingham. 
Northern Aluminium Co., Ltd., Bush House, London, W.C.2. 
Rudge Littley Ltd., West Bromwich. 
Anti-Friction Metals 
McKechnie Bros., Ltd., Rotton Park St., Birmingham. 
Brass and Bronze 
Clifford, Chas. and Son, Ltd., Birmingham 
Manganese Bronze & Brass Co. Ltd., Handford works, Ipswich, 
McKechnie Bros., Ltd., Rotton Park St., Birmingham 
Burners 
Nu-Way Heating Plants Ltd., Macdonald Street, Birmingham. 
Casehardening Compounds 
Amalgams Co., Ltd., Attercliffe Rd., Sheffield. 
Kasenit Ltd., Henry St., Bermondsey St., London, S.E. 1. 
Castings (Iron) 
Rudge Littley Ltd., West Bromwich. 
Wallwork, H., and Co., Ltd., Roger St., Manchester. 
Castings (Non-ferrous) 
Magnesium Castings and Products, Ltd., 
Slough. 
Manganese Bronze & Brass Co. Ltd., Handford Works, Ipswich. 
Mond Nickel Co., Ltd., Thames House, Millbank, London, S.W. 1. 
Sterling Metals Ltd., Coventry. 
Coke-Oven Plant 
Gibbon Bros., Ltd., Albert Road, Middlesbrough. 
Woodall Duckham, Vertical Retort & Oven Construction Co., 
(1920), Ltd. 
Electrodes 
British Acheson Electrodes, Lid,, Sheffield. 
Extruded Sections 
McKechnie Bros., Ltd., Rotton Park St., Birmingham. 
Extruded Rods and Sections 
McKechnie Bros., Ltd., Rotton Park St., Birmingham. 
Fluxes. 
Foundry Services Ltd., 285, Long Acre, Nechells, Birmingham. 
Foundry Preparations. 
Foundry Services Ltd., 285, Long Acre, Nechells, Birmingham. 
Furnace Arches 
Liptak Furnace Arches Ltd., 59, Palace Street, Victoria Street 
London, 8S.W. 1. 
Furnaces (Electric) 
Birmingham Electric Furnaces, Ltd., Erdington, Birmingham. 
Electric Furnace Co., Ltd., 17, Victoria St., London, S.W. 1. 
General Electric Co., Ltd., Magnet House, Kingsway, W.C. 2. 
Integra Co., Ltd., The, 183, Broad Street, Birmingham. 
Kasenit Ltd., Henry St., Bermondsey St., London, S.E. 1. 
Metalectric Furnaces Ltd., Cornwall Rd., Smethwick , Birmingham 
Siemens Schuckert, Ltd., New Bridge Street, London. 
Wild-Barfield Electric Furnaces, Ltd., Elecfurn Works, North 
Road, London, N. 7. 
Furnaces (Fuel) 
British Furnaces Ltd., Chesterfield. 
Cassel Cyanide Co. Ltd., Room 170F2, Imperial Chemical House, 
London S.W.1. 
Dowson and Mason Gas Plant Co., Ltd., Levenshulme, Manchester. 
Gibbons Brothers, Ltd., Dudley, Worcestershire. 
Incandescent Heat Co., Cornwall Rd., Smethwick, Birmingham. 
James Howden & Co. Ltd., 195, Scotland St., Glasgow, Scotland 
Kasenit Ltd., Henry St., Bermondsey St., London, S.E. 1. 
Priest Furnaces Ltd., Albert Road, Middlesbrough. 
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—Parsons “2.S.A": Parsons ‘Star’: Mota 
"A": Mota "B"—these brands of Anti- 
Friction White Metal Alloys areknown and 
used by engineersinevery part of the world. 
Although they are high grade alloys, prices 
are strictly competitive, and stocks in 
important industrial centres enable im- 
mediate deliveries to be made 


THE MANGANESE BRONZE 2 BRASS CO, LTD, 
HANDFORD WORKS, IPSWICH 


TELEPHONE: IPSWICH 2127 


Write for a copy of our book:- 
"Anti-Friction White Metal Alloys” 


TELEGRAMS: “BRONZE, IPSWICH” 


Gas 

British Commercial Gas Association, 28, Groavenor Gardens 

London, S.W. 1. 

Gears 

Wallwork, Henry, and Co., Ltd., Red Bank, Manchester 

Shorter Process Co., Ltd., Savile St- East, Sheffield. 
Gun Metal Ingots and Rods 

McKechnie Bros., Ltd., Rotton Park St., Birmingham. 
Hardening Metals 

Shorter Process Co. Ltd., Savile St. East, Sheffield. 
Ingots (Non-Ferrous) 

McKechnie Bros., Ltd., Rotton Park St., Birmingham. 
Machine Tools 

Sanderson Brothers and Newbould Ltd., Sheffield. 


Magnetic Separators, Clutches, Chucks, and Lifting Magnets. 


Electromagnets, Ltd., 48, High Street, Erdington, Birmingham. 
Motors (Electric) 

Metropolitan-Vickers, Ltd., Trafford Park, Manchester. 
Naval Brass Ingots 

McKechnie Bros. Ltd., Rotton Park St., Birmingham. 
Non-Ferrous Alloys 

Clifford, Chas, and Son, Ltd., Birmingham 

Manganese Bronze and Brass Co. Ltd., Handford Works, Ipswich 

McKeehnie Bros., Ltd., Rotton Park St., Birmingham. 

High Duty Alloys, Ltd., Trading Estate, Slough. 

I.C.I. Metals Ltd., Kynoch Works, Witton, Birmingham, 6. 
Non-Ferrous Metals 

Reynolds Tube Co., Tyseley, Birmingham. 

I.C.I. Metals Ltd., Kynoch Works, Witton, Birmingham, 6. 

McKechnie Bros. Ltd., Rotton Park St., Birmingham. 
Vresses 

Eumuéo Ltd., Beverley Works, Willow Ave, Barnes, London, 

S.W, 13. 

Schloemann, A.-G., Dusseldorf, Germany. 

rotection of Metal Parts for Use at High Temperatures. 

Calorizing Corporation of Great Britain, Ltd., 32, Farringdoo 

St., London, E.C. 4. 

ulverised Fuel Equipment 

Alfred Herbert Ltd., Coventry. 

yrometers 

Electrofio Meters Ltd., Abbey Road, Park Royal, London, N.W. 1. 

Ether, Ltd., Tyburn Road, Birmingham. 

Metalectric Furnaces Ltd., Cornwall Rd., Smethwick, Birmingham 


Recording Instruments 

Dine Engineering Co. 60, Mount Street, Nechells, Birmingham. 

i 2 Co., Ltd., Abbey Road, Park Royal, London, 
N.W. 10. 

Ether, Ltd., Tyburn Road. Birmingham. 

George Kent Ltd., Luton, Beds. 

Metalectric Furnaces Ltd., Cornwall Rd., Smethwick, Birmingham 

Refractories 
Carborundum Co., Ltd., Trafford Park, Manchester. 
J. and J. Dyson, Ltd., Stannington, Sheffieid. 
Thos. Marshall and Co., Loxley, near Sheffield 
John G. Stein & Co., Bonnybridge, Scotland. 
Roll Grinding Machines 

Craven Bros. Ltd., Reddish. Stockport. 
Roll Manufacturers 

Tennent Ltd., Whifflet Foundry, Coatbridge, Scotland. 
Rolling Mills 

Demag, A. G., Germany. 

Ehrhardt and Sehmer, Saarbriicken. 

Fried. Krupp Grusonwerk A.-G. Magdeburg, Germany. Sole 
Agents in Great Britain : J. Rolland and Co., 2 Victoria Street, 
London, S.W. 1. 

Lamberton and Co., Coatbridge. 

Robertson, W. H. A., and Co., Ltd., Bedford. 

August Schmitz, A.G., Germany. 

Silver Solder 
e Chas. Harrold & Co. Ltd., 283, St. Paul’s Square, Birmingham. 
teels 

English Steel Corporation Ltd., Sheffleld. 

Sanderson Bros. and Newbould, Ltd., Sheffield. 

United Steel Companies, Ltd., Sheffield. 

Steel Tubes aud Sections 
Reynolds Tube Co., Tyseley, Birmingham. 
Steelworks Plant 
Wellman Smith Owen Engineering Corporation, Ltd., Victoria 
Station House, London, 8.W. 1. 

Temperature Controllers 

Electroflo-Meters Co. Ltd., Abbey Road, Park Royal, London. 

Ether, Ltd., Tyburn Road, Birmingham. 
Testing Machines 

Howden, T. C., and Co., 517, Fleet Strovt, Birmingham. 
Vitreosil Combustion Tube . 

Thermal Syndicate, Ltd., Wallsend-on-Tyne. 
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Achenbach Sohne G.M.B.H. 
Aluminium Union, Ltd. 
Amalgams Company, Ltd. : 
Associated British Machine Tool Makers, 
Barrow Hematite Steel Co., Ltd. : 
Birmingham Electric Furnaces, Ltd. 
Bradley and Foster, Ltd. 
British Acheson Electrodes, 
British Aluminium Co., Ltd. 
British Commercial Gas Association 
British Furnaces Ltd. 

surdon Furnace 
Calorizing Corporation, “Ltd. 
Carborundum Co., Ltd. 
Clifford, Chas., and Son, 
Demag, A.G. 
Demag Electrostahl ..  .. 
Dine Engineering Co., Ltd. 
Dowson and Mason, Ltd. 
Dunford & Elliott 
Ehrhardt & Sehmer 
Electric Furnace Co., 
Electromagnets Ltd. 
Electroflo Meters Co., Ltd. ga 
Emery Brothers, Ltd. 
English Steel Ltd. . 
Firth, & Brown, Ltd. 
Firth-Vickers, Ltd. 
Foundry Services, 
General Electric Co., 
Gibbon Bros., Ltd. . 
Charles Griffin & Co., 
Harrold, Charles and Co., 
Herbert, A., Ltd. 
High Duty Alloys, Ltd. 
John Holroyd & Co., Ltd. 


Howden, T. C., and Co. .. 


Ltd. 


Ltd. 


Ltd. 


Lid. .. 
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INDUSTRIAL ART 
SERVICES LTD 
21, ALBION ST. 


GAYTHORN 
MANCHESTER. 


ICTURES have an 


international appeal 


knowing no bounds of language. 


They tell their story quickly and convincingly 
—lIf they are good pictures. 


We have specialised in engineering subjects 
for many years and our artists appreciate 
the engineers’ outlook. They can put life 
and action into otherwise dull and un- 
interesting photographs in a manner that 
pleases the eye without offending the 
engineers’ sense of correctness. 


For your next photographs and drawings 
of machines, plant etc., consult, without 
obligation, 


INDUSTRIAL ART SERVICES LTD 


Telephone CEN 2574 
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MULTELEC temperature 


controller and recorder 


Highly sensitive, yet powerful and robust, this important instrument will record or 
control Temperatures ranging from minus 30°F. to plus 3,000°F., any change 

being shown on the recorder within two seconds of its occurrence. Multipoint 
recorders with distinctive chart readings are made for any number of points up to six. 


SOME OUTSTANDING FEATURES— 
1. Potentiometric principle ensuring perfect automatic temperature 
compensation. 


George Kent itd. supply meters for 
accurate measurement of steam, water, 
gas, air, oil or any other flow, whatever 
the quantity or pressure ; also equipment 
for controlling fiow, temperature, pressure, 
and level, and for the automatic control 
of boilers. 


| 2. Indifference to high or varying line resistance. 
4. Extra robust galvanometer. w.c.i. gh Holborn, 
5. High accuracy, independent of galvanometer characteristics. halen 1 
6. 1/1,000th-inch galvanometer deflection instantly detected ; 
and recorded. 
7. High-frequency measuring, cycle ensuring immediate 
recording of any change. 
8. Ample width of chart (10 inches). 
9. Special design permitting control unit to be easily added. 
10. Aiso available as a recorder and controller for pH or 


electrolytic conductivity. 
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EXTRUDED RODS AND SECTIONS 


Alloys and high-strength Bronzes. 
ANTI-FRICTION AND NON-FERROUS METAL 


Antifriction Metal. 


CHILL CAST BARS FOR BUSHES AND 


cored bars from |” dia. 


SOLID METAL P 
In Brass and Bronze to any Design. 


MSKECHNIE: 
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To customers’ specifications and designs in High-speed Screwing 
Brass, Naval Brass, Nickel Silver, Manganese Bronze, Forgeable 


To customers’ specifications in Gunmetal, Phosphor-bronze, 
Manganese and Aluminium Bronzes, Brass, Type, White and 


BEARINGS 
In Phosphor-bronze and Gunmetal. Solid bars from 4” dia. and 


THERS 
ITED 


BRASS RODS, STAMPINGS, and NON-FERROUS INGOT METAL MANUFACTURERS. 
ROTTON PARK STREET, BIRMINGHAM 16. LEEDS: Prudential Buildings, Park Row. NEWCASTLE-ON-TYNE : 90, Pilgrim Street. 


Teleph Edgbaston 0380 (seven lines). 
LONDON : 17, Victoria St., Westminster, S.W.1. 


Telegrams : McKechnie, B'ham 


- Buil 4. Sulphate of C and Lithopone 
MANCHESTER : 511 13, Corn Exchange Buildings, ulphate 


PURE. 
FUSED 
SILICA 


VITREOSIL 


ABORATORY 


WARE 


No other Laboratory Ware combines heat and acid resistance to the 
same degree as VITREOSIL. It is invaluable for ignition work. 


The THERMAL SYNDICATE Ltd. 


Established over 30 years 


Head Office @ Works - WALLSEND, NORTHUMBERLAND 


London Depot 


Thermal House, 12-14, Old Pye Street, Westminster, S.W. 1. 
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HENRY WALLWORK & CO. LTD. 
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ETALLURGISTS have at their 
disposal a material with many 
attractive possibilities—anodised 
aluminium. Anodising produces a uni- 


form, glass-hard film, completely pro- 
tecting the metal. Unchippable and 
blister-free, the lustrous finish is per- 
manent and needs no polishing. To add 
to the beauty of the finish a dye may be 
THE fixed in the film and the colour en- 


e a hanced with a metallic sheen. 
a°n q & You are invited to write us for 
further intormation. 
AY 
coO.LTD 


LONDON, E.C. 4. 


Telegrams, Cryolite, Bilgate, London. 


A FEW OFTHE 3,000 SHAPES 
THAT ARE AVAILABLE 


HEAD OFFICE: ADELAIDE HOUSE, 
Telephone, Mansion House 556! & 8074 (6 lines). 
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Heat Treatment of Motor Car Parts 


O requirements for the 
| \ heat treatment of steel 

are more exacting than 
are those for the mass production 
of motor car parts. Absolute uni- 
formity and reliability are essen- 
tial. ‘he desired mechanical and 
physical properties have to be 
consistently obtained. A form of 
heat has therefore to be used 
which can be accurately ecntrolled 
and which also allows for the 
control cf the furnace atmos- 
phere. 

Messrs. Wolseley, Motors Ltd. 
have found these requirements to 
be best provided by town gas. 
Town gas is not the cheapest heat 
per B.Th.U. but, judging cost on 
the true basis of the quality and 
cost of the finished article, town 
gas has proved to be the most 
economical. The accuracy and con- 
sistency with which the desired 
conditions can be obtained means 
fewer rejects. Gas also saves labour, space and plant main- 
tenance and replacement. 


Automatic Temperature Control. 


Within the last few years the whole of the heat treatment 
plant at the Wolseley works has been changed over to town 
gas. The plant consists of a large battery of carburising 
furnaces of the natural draught recuperative oven type fitted 
with automatic temperature and damper control and record- 
ing instruments. Charging is also automatic. Small parts 
are carburised in rotary furnaces. 

There are a number of reheating furnaces and also two 
rotating hearth rurnaces which are used for the same purpose. 
The latter are designed to give a uniform and gradual 


WOLSELEY’S UP-TO-DATE GAS INSTALLATION 


(From ‘ The Heat Treatment of Steel.’) 


increase in temperature up to that required for hardening. 
The total time of re-heating is about 45 minutes and the 
furnace is divided into three zones—preheating, heating 
and soaking. The temperature in the last zone is auto- 
matically controlled. 

All normalising requirements are met by a walking beam 
normalising furnace which operates the low pressure gas 
and air under slight pressure. The work is passed through 
the furnace in nickel alloy trays. 


Case Hardening 


For case hardening, three types of steel are employed, 
a plain carbon steel, a 5 per cent. nickel steel, a 3} per cent. 
nickel chromium steel. In all cases carburising is carried out 
at 920°C. and the mild steel is then 
quenched in oil from 900°C., re- 
heated to 780°C., and quenched in 
oil, water or brine. With the 5 
per cent. nickel steel, however, 
a single quench from 780°C. is 
sufficient both to refine the core 
and harden the case. 

All interested in the heat treat- 
ment of steel should send for the 
invaluable treatise issued by the 
British Commercial Gas Assoc., of 
28, Grosvenor Gardens, London, 
S.W.1. It is quite free. Among 
a mass of information the latest 
developments in furnace design 
are explained, and, in addition, no 
less than 23 actual installations 
are illustrated and described. 

All needing expert advice on gas 
equipment should write to the 
Association who will place the 
enquirer into touch with the body 
best equipped to assist him. 
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THE PRODUCTION 

FURNACE COKE 
DESIGNED ON THE MOST MODERN 
LINES TO EFFECT THE MAXIMUM 
BY-PRODUCT RECOVERY @ 

THUS PROVIDING CHEAP FUEL 
OF A HIGH ORDER @ 


Gibbons-Kogag Coke Ovens at 
the works of the Cargo Fleet 
Iron Co. Ltd. 


Owners of the British 
Rights for the Gibbons- 
Goldschmidt flue, offering 
a minimum of 10 in- 
creased benzole yield over 
existing conditions 


GIBBON BROTH ER S 
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Heat Treatment’s Place in 
Mass Production 


T has not been so easy to apply continuous automatic 
processes to the heat-treatment of steel parts as it has 
to most other operations in the modern mass-production 
factory. But it has been done. With the help of an 

easily and accurately controlled source of heat and a little 
ingenuity a number of continuous heat-treatment furnaces 
have been produced, and are now in operation in this country. 
As is to be expected, the Ford Motor Company would make 
the utmost use of such furnaces, and their works at Dagenham 
have an interesting system of conveyor-furnaces for the 
hardening and tempering of forgings. 

There is a hardening furnace of approximately 24 feet long, 
and is divided into three zones, in the second and third of 
which the temperature is automatically controlled. The 
forgings pass through the furnace on a conveyor-belt of 
heat-resisting steel, and are delivered by means of a chute 
into the quenching tank. They are then picked up by means 
of a slate conveyor, and delivered to the operator at the 
tempering furnace. 

The corresponding tempering furnace is also 24 feet long, 
and, like the hardening furnace, is divided into three zones, 
but the temperature is automatically controlled in all of 
them. The forgings are carried through the furnace on a 
similar conveyor belt and delivered by means of a chute on 
to the main floor of the heat-treatment shop. 

The capacity of this installation is approximately one ton of 
miscellaneous forgings per hour, but the rate of travel through 
the furnace can be altered by means of a variable-speed 
motor in order to give the required soaking time for the 
particular type of steel being treated. 

For normalising, a walking beam furnace of similar size and 
throughput is used. This, too, is divided into three 8-feet 
zones separately controlled. 


Advantages of Gas Firing 


So the whole process of heat-treatment is practically continuous 
and automatic. How has this been made possible? The 
first essential, of course, was a form of heat that could be 
easily and accurately controlled, and that could automatically 


GRAY 


Two normalising furnaces at the Ford works. 


CONTINUOUS GAS-FIRED FURNACES AT THE FORD WORKS 


(From “ The Heat-Treatment of Steel.’’) 


A hardening furnace at the Ford works. 


be kept constant. It also had to allow of the obtaining and 
maintaining of the desired furnace atmosphere. 

Without critical control of temperature, atmosphere and 
speed of transit at each stage of the operation, these furnaces 
would not have been practicable. The desired results could 
not have been assured, and the number of rejects would have 
been excessive. 

The ideal form of heat for this type of furnace has been 
found in coal gas. Town gas is of known and constant 
calorific value, and is available in a ready- 
to-burn form in almost unlimited quantities. 
It can be burnt in the widest variety of 
different burners, which can be accurately 
controlled, singly or in a set, to give a con- 
stant heat input, distributed in any required 
way. By means of thermostats it is easily 
possible to provide automatic maintenance 
of any desired temperature. 

All this is additional to the many other 
advantages of town gas such as the saving 
in space and labour, the greatly increased 
life of the furnace due to its use—refractories 
last longer, and its greater reliability and 
cleanliness. Comparing its cost on the true 
basis of the quality and cost of the finished 
article, town gas is quite the cheapest fuel 
that can be used. 

There is a treatise—entitled ‘‘ The Heat- 
Treatment of Steel ’’—issued free by the 
British Commercial Gas Association, which 
contains a fund of valuable information on 
the subject and is well worth sending for. 
It can be obtained from most local gas 
undertakings, or from the Association” 
address, 28, Grosvenor Gardens, London, 
1. 

All needing expert advice on gas equipment 
should write to the Association, who will 
put the enquirer in touch with the body 
best equipped to assist him, 
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FURNACE-HEAT AT 2°3d. PER THERM 
THE ROTAVAC Heavy oiL BURNER 


1 Burns 200 sec. or waste oils 
without preheating and with 
remarkable efficiency. 
H ceptional atomising power, 
ciminating carbon 


3 May be easily controlled 
possible ty the patented 
Unit Control system. 


4 Eliminates danger of flooding. 
5 Has a variable flame angie. 
6 det dismantied by removing one 


locking nut. 


Reduces your heating costs 
10-25 per cent. 


Patent Nos. 
414,796 and 427,529. 


NU-WAY HEATING 


No 
spinning PLANTS, LT. 
MacDonald Street, 
arts 
ate out. BIRMINGHAM 5. 


Telegrams : ‘‘ JASNU.”’ Telephone : Mid. 1507. 


TEMPERATURE INDICATING 
aso RECORDING 
EQUIPMENT 


Specialists in the manufacture of Electric 
Furnaces for all industrial purposes, 
METALECTRIC FURNACES LIMITED are also 
makers of accurate and reliable temperature 
indicating and recording pyrometers having 
a range up to 1400 deg. Centigrade. 
. . . Stringent supervision and control during 
manufacture ensures the accuracy of each 
component, and METALECTRIC Industrial 
Indicators can be depended upon for con- 
tinuous service under the most arduous 
industrial requirements. .. . Write now for 
our catalogue. 


INDUSTRIAL 


CORNWALL ROAD, SMETHWICK, 
BIRMINGHAM 
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AND EVERY METALLURGIST 
KNOWS HOW ESSENTIAL IT IS 


to have fine graphite in cast iron for motor 
cylinders, hydraulic castings, pumps, 
chemical plant in all castings requiring 
a fine machined finish. A feature of the 
sodium carbonate process is the pto- 
nounced effect it has on refining graphite. 


Full particulars of this process and its other 
applications will be sent on request to: 


IMPERIAL CHEMICAL 
INDUSTRIES LIMITED 


Dept. A.10, IMPERIAL CHEMICAL HOUSE, 
LONDON, S.W.1. 


Sales Offices at Belfast, Birmingham, Bradford, Bristol, Dublin, Glasgow, Hull 
Leicester, Liverpool, London, Manchester, Newcastle-on-Tyne, Peterborough, Shrewsbury 
C.N.4AS82 


Walzmaschinenfabrik August Schmitz, 
G.m.b.H., Disseldorf, Germany 
TWO- AND FOUR-HIGH, CLUSTER AND HIGH-SPEED 


ROLLING MILLS with forged and hardened steel rolls, for cold- 
rolling iron, steel, brass, copper, aluminium, etc. 
AUXILIARY MACHINES OF ALL DESCRIPTIONS, slitting, 
straightening and pickling machines, etc. 
COMPLETE PLANTS FOR ROLLING ALUMINIUM, 
TIN AND LEAD FOIL in long length. 


FORGED AND HARDENED STEEL ROLLS of all 
dimensions. 
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rT HE term “ heat treatment of steel’ covers a wide 

variety of processes, the requirements of which, 

with regard to temperature, furnace atmosphere, 
time of soaking in the furnace, ete., necessarily differ 
considerably, The choice of fuel for any given operation 
must therefore depend largely on conditions relating to 
that operation alone, It cannot be too highly stressed, 
however, that the choice of a fuel solely on the cost per 
B.Th.U. does not ensure the selection of the most economic 
fuel, since it takes no account of faulty work, to say nothing 
of additional labour, plant replacements and other factors 
which must be taken into account in arriving at the total 
cost of the operation. It is the growing realisation that 
the only true criterion is the quality and cost of the finished 
article that is largely responsible for the increasing use of 
town gas in the various heat treatment processes. 


Fuel utilisation, in so far as heat treatment is concerned, 
consists in converting the potential heat in coal or oil into 
useful heat ina furnace. In practice, if a fuel is to be burned 
under the best conditions it has to be gasified. In the case 
of coal and coke this is done partially in the furnace combus- 
tion chamber, in the case of oil by the burner, in the case 
of producer gas in the producer, and in the case of town 
gas in the gasworks. Accurate control of the useful heat 
in the furnace depends on the quality of the gas being 
burned and the degree to which its combustion can be 
controlled. The main difference between town gas and the 
other fuels is that the raw fuel is taken through all but the 
last stage in its conversion into useful heat by the gas 
undertaking instead of by the consumer ; just as in other 
industrial processes, specialisation and large scale working 
give better quality at less cost. That is the fundamental 
reason why a town gas-fired furnace gives the best control 
of the useful heat put into the work. In practice the 
difference between town gas and the other fuels is that, 
owing to its convenient form and constant calorific value, 
it can be burnt in the widest variety of different burners 
which can be controlled singly or as a set to give a constant 
heat input distributed in any required way. 


Furnace Requirements in Heat Treatment 
In general the chief requirements of a furnace for heat 


treatment may be set out as foilows :— 


1. The provision of a definite temperature, which will not 


vary beyond certain defined limits. 


2. The maintenance of a uniform or suitably graded tempera- 
ture throughout the furnace chamber, for any desired time. 


3. Reliability and ease of control, requiring the minimum 


of attention ; and low maintenance costs, 

4. Ease and speed in heating up the furnace to the required 
temperature. 

5. The provision of a suitable and controllable atmosphere 


within the furnace chamber in order to ensure any desired 
effect on the surface of the metal treated, 
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‘Town Gas in the Heat Treatment of Steel 


ITS ADVANTAGES IN OBTAINING CONSISTENT RESULTS 


(From “The Heat Treatment of Steel’’) 
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6. The maintenance of a clean shop with good working 
conditions. 


Accurate control of the temperature to which the steel 
is heated in any heat treatment process is an obvious 
necessity. The permissible tolerance varies with the 
different processes, but for accurate work a tolerance of 
t 5° C. may be regarded as adequate. Accuracy of this 
order is attainable in properly designed modern gas furnaces, 
especially when automatic temperature control is used. 
‘Unfortunately it is not sufficient that the pyrometer reading 
should remain within the prescribed limits. The load is 
what matters and unless all parts of the load are main- 
tained within those limits the quality of the product will 
suffer. Uniformity of temperature can only be obtained 
by careful furnace design and accurate adjustment of all 
burners and flues. These adjustments will only remain 
accurate if the fuel characteristics are uniform and hence 
the importance of using a high-grade fuel. It is a great 
advantage of town gas that it can be burnt in burners of 
almost any size so that where it is difficult to obtain the 
required heat distribution with one burner or combustion 
chamber it is possible to use a number of burners, each 
separately adjustable. If work is to be carried out to 
schedule with the minimum of waste, furnaces must be 
reliable in themselves and depend as little as possible on 
the human element, which is always liable to error. If 
the furnaces are to be relied on the reliability of the fuel 
supply is of the first importance. Town gas is the most 
reliable of fuels. 


Reliability of Furnace Structure 


Closely allied to reliability of the fuel supply is reliability 
of the furnace structure. Unexpected failure of refractories 
may have even worse consequences than failure of the 
fuel supply, while routine maintenance in addition to being 
costly adds one more care to the works manager’s already 
harassed life. A fuel which reduces the frequency of 
refractory maintenance work therefore has a very tangible 
advantage over others. The disposition of the burners 
and the quality of the flame can be so readily adjusted 
with town gas that refractory life is generally much longer 
than with other fuels. 


In heat treatment atmosphere control may be as impor- 
tant as temperature control, and is more easily obtained 
with town gas than with any other fuel. 


A store of invaluable information on the heat treatment 
of steel and on furnace practice is contained in the treatise 
issued by the British Commercial Gas Association entitled 
“ The Heat Treatment of Steel.”’ It is issued quite free on 
application to the Association’s address, Gas Industry 
House, 1, Grosvenor Place, London, 8.W. 1. 


All needing expert advice on furnace practice should 
write to the Association, who will put the inquirer in 
touch with the body best equipped to assist him. 
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ANNOUNCING 


the establishment of 


HONE Y WELL-BROWN LTD. 


in Great Britain 


Offering a complete line of 


AUTOMATIC CONTROLS 


RECORDING INSTRUMENTS 


developed during the combined 127 years 
experience of Minneapolis-Honeywell Regu- 
lator Company and The Brown Instrument 
Company. 

A survey of the field throughout the world 
reveals the fact that most of the Industrial 
and Domestic Instruments being used to-day 
were developed and pioneered by these 
companies. 

Thermostats, Humidity, Temperature, 
Pressure and Safety Controls, Motorised 
Valves, Solenoid and Diaphragm Valves, 
Relays, Motors, Mercury Switches, Pyro- 
meters, Flow Meters, Electric CO, Meters, 
Tachometers, Hygrometers, Thermometers, 
and Pressure Gauges. 


HONE Y WELL-BROWN LTD. 


70 St. Thomas’ Street, London, S.E.1. Hop 047] 
“To measure and control is to economise” 
Please write for catalogues. 


13 
— 
— 
— 
— 
— 
= ae 
— | 
— AND ua? 
— 
— 
— 
— 
— 
— 
— 
|. 
SES 


= 


OWHERE has there been such a_ considerable 
N expansion of the use of vitreous enamelling as in 
the manufacture of domestic gas apparatus— 
cookers, water-heaters, boilers, etc. It seems appropriate, 
therefore, that this industry should take a lead in the 
use of town gas for the various furnaces used in vitreous 
enamelling. 

Town gas is not quite so cheap a fuel as oil, taking the 
fuel costs alone, but it brings about many indirect savings, 
which far more than compensate for the small difference 
in cost, and, in the long run, town gas proves quite the most 
economical and certainly the most satisfactory fuel for 
vitreous enamelling furnaces. 

Less labour is required with a gas-fired furnace than with 
any other type. Usually, one fuser, with one or two 
assistants to help with loading and unloading, is sufficient. 
One furnace attendant can look after the temperature of a 
number of furnaces. One reason for this is that town gas 
allows for more accurate and easy control of temperature. 

Very often, advantage is taken of this ease of control 
to introduce a thermostat, and so make the control auto- 
matic. Thermo-couples in the roof of the furnace operate 
an electric relay which regulates the gas input. 


Reducing Rejects 


Accurate control of temperature goes a long way to 
reduce the number of rejects. With gas-firing, the furnace 
conditions are under complete control. That allows any 
furnace condition to be obtained and maintained, and that 
is half the battle in eliminating faulty work. 

Refractories last longer on town gas, too, and this can 
mean a considerable saving. It is also found that gas does 
not deposit carbon on the jets and so cause stoppages. 


A Modern Gas-fired Furnace 


An example of an up-to-date gas-fired enamelling furnace 
is that installed at the works of one of the leading manu- 
facturers of domestic gas appliances. It is one of the new 
radiant tube furnaces. 

With these furnaces the hot gases from the burners pass 
through refractory tubes which surround the working 
These tubes can be seen through the furnace door 


Space, 
From them the gases pass into a 


in the illustration. 


recuperator below the furnace hearth and out to a main 


Rear view of the above furnace. 
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Gas serves Gas 


UP-TO-DATE VITREOUS ENAMELLING PLANT 


JANUARY, 1937. 


Gas-fired radiant tube furnace for vitreous enamelling. 


flue at the back. Not only does this system provide an 
exceptionally large area of incandescent refractory material, 
which heats the work by radiation, but it also promotes 
convection currents in the working space which increase 
the rate of heat transfer and help to even out the tempera- 
ture throughout the load. In addition, each tube can be 
separately controlled, which enables the space near the door 
to be kept at the same temperature as the rest of the furnace. 
The result is to enlarge the effective working space in the 
furnace, and so increase its throughput. 

This furnace operates with low-pressure gas and natural 
draught only, so that a slight negative pressure is obtained 
in the flue system, which prevents the products of com- 
bustion from entering the working space even if there is a 
crack in the refractory wall. A working temperature of 
750° C. to 950° C. is maintained. 

This company works its furnaces continuously for 24 
hours for six days a week. The continuous working saves 
fuel and time in the heating up, and also saves the re- 
fractories, for refractories suffer under constant variations 
of temperature. 

The British Commercial Gas Association issue a very 
informative publication, entitled, ** Town Gas for Vitreous 
Enamelling,” which is well worth sending for. It is avail- 
able, quite free, from their address—Gas Industry House, 
1, Grosvenor Place, London, 8.W.1. All needing expert 
advice on the subject should write to this address, and 
they will be put in touch with the body best equipped to 
assist them. 
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Enamelling the Raleigh Cycle 


Continuous production methods assisted by gas-fired ovens 


HE Raleigh Cvcle Company turns out 500,000 

eycles a year. That output offers full 
scope for modern continuous production methods, 
and the Raleigh Company take full advantage 
of it. 


One of the most important operations in the 
production of a cycle is that of enamelling. For 
this operation the Raleigh Company use seven 
gas-fired conveyor ovens. The use of town gas 
for enamelling ovens is spreading as it has many 
very important advantages. 

The first advantage is its reliability. The gas 
supply aever fails. It is always there in almost 
limitless quantities at a fixed price. The second 
advantage is that with a clean fuel like town 
gas a direct-fired air heater can be used in most 
cases where an indirect type would have to be used 
otherwise. Not only does this save fuel, but it simpli- 
fies and cheapens the maintenance of the oven, for air 
heater elements are made of expensive material and 


have to be replaced regularly. 


No fuel can be so easily and accurately controlled as 
town gas. Oven temperatures can be accurately controlled 
with the simplest thermostats. The required oven con- 
ditions can be more readily obtained with town gas than 
with any other fuel. Another advantage is the saving in 
space and labour, for gas requires no storage or handling 
and calls for less cleaning work and supervision. 


The Raleigh oven described 


Cycle frames at the Raleigh works are enamelled in 


black and also various colours. These two groups are 


dealt with quite separately. 

The standard black finished models are stoved in con- 
veyor ovens measuring 56 ft. long by 9 ft. 6 in. wide hy 
5 ft. 6 in. high inside. One of these ovens is illustrated here. 


Gas-fired conveyor enamelling oven for black cycle parts. 


Gas-fired conveyor enamelling oven for coloured finishes. 


At the inlet end of each oven is a tiled dipping room. 
The parts undergo a three coat process and, as the average 
capacity of the plant is 10,000 complete cycles per week, 
some idea can be obtained of the immense number of 
parts treated. 

Each oven is heated by an automatically controlled 
direct gas-fired air heater and is provided with a re- 
circulating system. 

Ingoing air and products of combustion are maintained 
at 500° F., providing a constant temperature of 460° F. in 
the oven. The chain conveyor passing through the oven 
js driven through a variable-speed gear by a 1 h.p. motor, 
giving conveyor speeds of 3} ft. to 44 ft. per min. 

Colour finishes are dealt with in an oven measuring 
25 ft. by 12 ft. by 9 ft., also illustrated here. In this oven 
the entry and exit of the conveyor chain are both at the 
same end, the chain making four passes up and down the 
oven chamber during one hour—the time of stoving. 

Small parts are dealt with in a similar oven. These 
number up to 65€,000 a week. 


The question of cost 


istimating the comparative costs of fuels is no 
easy matter. It is entirely misleading to consider the 
fuel costs alone as the fuel influences so many other 
costs, all of which vary with circumstances, Taking 
all in all, however, it is now being widely realised that 
the use of town gas is an economy. Its saving in 
labour, space aad furnace maintenance more than com- 
pensates for any extra cost of the fuel there might be. 

All needing expert advice on gas equipment should 
write to The British Commercial Gas Association, 
Gas Industry House, 1, Grosvenor Place, London, 
S.W. 1, who will put the inquirer in touch with the 
body best equipped to assist him. 
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GIBBONS 
FURNACES 


Four of a group of ten Gibbons’ town’s gas-fired carburizing furnaces, 
fitted with Electroflo automatic control, at the works of Messrs. 
Wolseley Motors (1927) Ltd. 


Reliable results sought in heat-treating practice depend upon the 
proper combination of the man, the furnace, and the material. 
Good material is entitled to proper treatment in good furnaces, 
and both should have the services of good men. 


No two cases are alike, and no type of furnace has a monopoly 
on uniformity of heating or economy in operation; for this reason 
we, as specialists, design heat-treatment furnaces to suit your 
particular conditions and products; in this way reliable results 
can be assured, with the utmost economy. 


GIBBONS BROS 
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